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Preface , ' ■ . . . •• '.••'". 

The Municipal - Industrial Strateqy for Abatement (MISA) was 
announced by the Ministry of Environmeiit and Energy in June 
1986, The ultimate goal of Chip strategy is the virtual 
elimination of persistent toxic contaiiinants from all discharges 
into Ontario's waterways. 

The Ministry mandate under the MISA program was the 
.development of technology based effluent limits for the Electric 
Power Generation Sector (EPGS) . The regulation development 
involved two phases. In the first phase, an effluent monitoring 
regulation was promulgated in 1989 requiring all direct 
dischargers in the EPGS to monitor their point source effluents. 
In the second phase, effluent limits were developed based, on the 
effluent monitoring data and best available technology. It 
should be noted that the three Atomic Energy of Canada Limited 
sites monitored in phase one have been excluded from this 
regulation and no further reference is made in this dO'Cum,en.t. 

•■ This d.ocum,en.t describes the steps involved in the 
development of the effluent limits and contains the technical • 
rationale and approach used in developing the regulation. 

The development document is organized in six sections and 
four appendices (A to D) , In addition Section 5 has it's own 
appendix. 

Section 1 is introductory and presents a short summary of 
the MISA regulation developmant process. The salient features of 
the Effluent Monitoring and Effluent Limits Regulation are 
summarized. , 

Section 2 is an overview of the Electric Power Generation 
Sector. All facilities included in the sector are described 
including a brief discus.sion of the proces.ses, capacity and '' 
location. 

Section. 3 provides an in^ depth discussion of the wastewaters 
monitored under the first phase of the »program (Effluent 
Monitoring Regulation,. 1989) , This section provides information 
on each effluent type sampled during the MISA monitoring period 
(June 1, 1990 to May 31, 1991), including wastewater volumes, 
sources, treatment technologies in place and toxicity data 
collected. Appendix B at the end of the document contains 
average concentration and loading data for parameters. Appendix 
C is a summary of toxicity data gathered under the monitoring 
regulation. 
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Section 4 describes the Beet, Available Technology (BAT) 
options identified and studied by the Ministry consultant. Five 
BAT options were studied for the fossil subcategory, four BAT 
options for the nuclear subcategory and two for the nuclear 
assdciated facilities. Also discussed is an additional option 
developed by the. BAT Subcommittee covering .the treatment of ash 
quench and boiler seal water overflows at three fossil stations. 
Section 4 also examines the implementation costs of BAT options 
studied. ... . . ,^ , ,., - - ^ 

Section 5 describes the selection of the "option" and 
corresponding parameters to be limited. The rationale for 
choosing concentration based limits is discussed in detail . Each 
step in determining the effluent limits is documented and the 
method of arriving at the numerical limits is explained. The 
impact of implementing the regulation including estimated 
contaminant loading reductione is' .also discussed. ^ Appendix tO' 
Section 5 contains detailed tabulated rationale for short -listing 
the candidate param.eters for lim,its.. 

Section 6 explains the key sections of the regulation. The 

regulation is organized in ten parts consisting of 36 Sections. 
The draft regulation has not received legal review, nor has it 
been approved by the Minister. However, the structure is based 

on the template' used by other sectoral regulations-. 

The draft Effluent Monitoring and Effluent Limits Regulation 
is presented in Appendix A and Appendix D shows plots of 

wastewater f low/TSS loading and power produced. 
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-. .' ■ '" * - Executive Summary 

Eiceouti¥@ Suinmary 

The Development Document for the Clean Water Regulation for 
the Electric Power Generation Sector Effluent Monitoring and 
Effluent Limit e (EPGS regulation) is one of nine sectoral 
regnilatione developed under the MISA program. This document 
describes and discusses the steps taken in the development of the 
EPGS regulation. 

Under the Effluent Monitoring Regulation for the EPGS, 
direct discharge plants were required to conduct one year of ' 
comprehensive effluent monitoring starting on June 1, 1990. Up 
to 153 parameters including, 18 conventional, were monitored 
according to subcategory specific and site specific monitoring- 
schedules for specified parameters at daily, thrice weekly, 
monthly and quarterly sampling frequencies. 

In total about 4 30 O'OO pieces of data were collcicted ■" 
including 46 000 pieces of quality assurance and quality control 
data. The effluent monitoring data were used to select candidate 
parameters for effluent limits setting. A parameter was selected 
unless the monitoring data for any process effluent showed, at a 
95% confidence level, that 90% of the data for a parameter in an 
effluent were at concentrations less than the parameters 
regulation method detection limit, ■ , • 

Up to forty parameters were selected as candidate parameters 
for the fossil eubcategory and for the nuclear/nuclear associated 
subcategory, A parameter was selected for a plant subcategory if 

it was selected in any one plant in the subcategory. 

Selected parameters were dropped from further consideration 
if Quality Aesurance/Quality Control {QA/QC) assessment showed 
that their presence in the effluent was ■highly suspect or if the - 
effluent data were of limited or unreliable quality for the 
purpose of setting limits. 

The Ministry hired a coneultant, AWT/ Metcalf and Eddy to 
assess the current pollution control technologiee at the sector 
sites and develop Best Available Technology (BAT) Options, using 
an inventory of Global Technologies ueed in this eector. The 
study to develop an inventory of available gldbal t€ichnologies 
used in this eector was conducted by the sector hired consultant, 
Bechtel Canada Inc. in consultation with the Ministiry. From the 
list of available technologies in the Bechtel Canada Inc. study, 
the Ministry consultant was asked to identify up to five best 
available technology options that could be applied to the Ontario 
plants and to assess technical feasibility, capital costs, 
operating, maintenance and adrainistrativa (OM&A) costs and 
resultant effluent quality (loading reductione) if these BAT 
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options were implemented at the respective Ontario plants . 

The five BAT options (I through V) identified by the 
Gonsultant for the fossil subcategory (six plants) are Best in . 
Ontario (I) , Environment Canada Codes of Practice {II) , No 
Diecharge of Proven Toxic Streams {III) , Minimum Discharge (IV) 
and Best in Canada - Zero Discharge (V) . 

Following completion of the BAT studies another option was" 
developed in consultation with Ontario Hydro: Treatment of 

Boiler Ash Quench and Seal Water at three fossil stations {lA) . 
These process effluent had not been monitored under the phase one 
monitoring program prior. These streams are similar in 

characteristics to untreated ash traneport waters. 

The four BAT options {I through IV) identified by the 
consultant for the nuclear subcategory {four plants) are Best in 
Ontario (1) , Environment Canada Codes of Practice (II) , Partial 
Reduction of Toxic Streams (III) and Minimum Discharge (IV) . 

The two BAT options (I St II) identified by the consultaiit 

for the three nuclear associated facilities are Environment 
Canada Codes of Practice (I) and Minimum Discharge (II) . 

No BAT options ware developed for the hydraulic BtationS' and 
the consultant recommended that suitable best management 
practices be implemented at these facilities. 

Capital and operating cost estimates for all the above 

options were developed and corresponding loading reductions from 
a defined baseline #ere computed. 

The Ministry conducted . an economic assessment for all the 
options and identified the case for developing the draft 
regulation. This case is primarily based on Option lA for the 
fossil subcategory, the treatment of filter back washes at Bruce 
B water treatment plant' and the removal of acute toxicity found 
in the discharges at the nuclear station radioactive liquid waste 
management system effluent, . . . 

At the request of the Ministry Ontario Hydro has developed 
the following revised cost estimates for implementing the 
rc'gulation as documented in their letter dated Ootober 5, 1994: 



Estimate 


Fossil, $ million 


Nuclear /Associated, 
$ million 


Capital 


75 + 10% 


35 - 70 


.om:&a 


4 + 10%' 


7 - 10 



I 
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The economic impact of these e^cpenditeres on Ontario Hydro 
is suitiiiarized in the following table: 

CAII units In millions of dollars unless otherwise statadl 



Estimate 


Fossil 


Nuclear/Associated 


TOTAL, EPGS 


Capital 


$ 68 - # 83 


$ 35 - $ 70 


1 103- $ 153 


OMSlA ; ' ■■ ■'-'*.."■• ■ ■' 


14-15 


$ 7- 1 10 


til - S 15 


Total annualized cost 


1 11 - $ 13 


$11 -$18 - 


1 22 - $ 31 


Bectrlcity Price increase 


- 


- 


0.4 % to 0.5% 


Or Net Income Reduction 


- 


- 


$ 22 - 1 31 


Percent of annual 1993 
environmental expenditure 


^ . - ■ 


. : » 


6 % to 8 % 



The salient featuree of the draft EPGS regulation are 
summarized below: 

• tojcicity limits and concentration limite for 10 parameters 

with four „ parameters applying to a majority of the effluent -s 



pH 

TSS - 

Aluminum 

Iron 



Acute Toxicity 



Ammonia + Ammonium 
Zinc. 

Phosphorus 
Sulphide , . 

Oil & Grease- 
BODs . 



building , effluent assessment monitoring for two parameters 
and toxicity limits: 



TSS 

Oil £ Grease 



Acute Toxicity 



chronic toxicity testing of process effluent ..-.,' ' : \ - 
a storm water control study will be required at each site 
three years from promulgation for compliance ' '. 
self -monitoring for compliance and reporting of results . 
comprehensive reporting requirements prescribed . • 
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The implementation of the draft re'gulation will result in an 
eetimated 73% reduction in total suspended solids load . (which 
includes toxic heavy metals) to the environment. The annual 
eetimated total 'limited parameter ■removal is 770 tonnes.. 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



Section 1 

Electric Power Geaeratioii Sector 
, Inlroduction - 



SectiO'n 1 • , 
Introduction . * 

_ 'Cdntents * \ ' 

Section 

1 .0 Introduction .................................. 1 

1.1 The MISA Program . . ..:......... 1 

1.2 The Effluent Limits Regulation Development Process .............. 2 

1 .3 The Effluent Limits Regulation for the Eiectrie Power Generation Sector . 3 

1 .4 References . . . . .... . . . '. . . .,........,.'........,....,,.. '5 



1 -f 



Section 1 - Introduction 



1.0 Introduction 



1.1 The MISA Program ^ ^ 

Si! 

The Municipal -Industrial Strategy for Abatement (MISA) is a 
regulatory program of the Ontario Ministry of Environment and Energy for 
reducing water pollution from both industrial ana municipal 
disehargers. The ultimata goal of MISA is the virtual ■ ' 

elimination of persistent toxic contaminants from all dischargee 
into Ontario's waterways. The MISA program was first announced 
by the Ontario Ministry of Environment and Energy in the White 
Paper dated June 1986^. 

- * -, 
Under the MISA program for the Electric Power Generation 
Sector (EPGS) , technology-based effluent limits were developed 
and are being imposed on direct diseharges from fossil and 
nuclear power generating stations and also a number of facilities 
associated with nuclear stations. Effluent qualities specified 
in the regulation are a minimum pollution control requirement. 
If added protection to sensitive receiving water bodies is 
required, then more stringent effluent limits can be imposed on a 
site-specific basis. 

; The Ministry used a two phase process tO' develop the ■ •■ "*■ 
technology-based effluent limits for the electric power * ■• 

generation sector. Under the first phase, the Effluent 
Monitoring Regulation for the EPGS was promulgated in 1989 
requiring all direct discharges from EPGS sites to monitor their 
effluent streams for specified parameters at regular intervals 
according to specific sampling, analytical and Quality 
Assurance/Quality Control (QA/QC) protocols and procedures. 
Monitoring was conducted over a period of one year (June 1, 1990 
to May 31, 1991) and produced a large data base on the quality of 
effluents discharged from sites in the EPGS. * 

The requirements of the Effluent Monitoring Regulation for 
the Electric Power Generation Sector are presented in Ontario ^ ' 
Regulation 726/89^. . 

Under the second phase, a draft effluent limits regulation '"- ' 
for the EPGS has been developed with participation of industry 
and other stake -holders. Consultation with the primary stake- * 
holders was facilitated through the EPGS Joint Technical ' * 

Committee (JTC) , composed of representatives from the Ministry, • ' 
Environment Canada, Ontario Hydro and the MISA Advisory Committee ' ' ' 
(MAC). The Joint Technical Committee and several working 
subcommittees provided the opportunity for the dischargers to 
have input to the regulation development. 



1 - 1 



Section 1 - Introduction. 



The Minietry is committed to keeping well informed on 
pollution prevention technology and the effluent limits 
regulation for the EPGS will be reviewed and amended as new 
developments take place. Through this process of ongoing 
eyaluation and step -by- step reductions, MISA^s ultimate goal to 
virtually eliminate the discharge of toxic contaminants will be 
achieved for the EPGS. Such a goal fulfils Ontario's commitment 
to the protection and improvement of our natural water resources, 
and is consistent with the provisions of the Canada- Ontario 
Agreement Respecting Great Lakes Water Quality^ and the Canada- 
United States Great Lakes Water Quality Agreement*. 

1-2 Th^ Effluent Limits Regulation Developmeiit Process 

In 1989, the Ministry initiated the MISA Issue 
Resolution Process in order to establish standard procedures and 
criteria for the development of consistent and equitable effluent 
limits regulations for all sectors. Special Issue Resolution 
Committees (IRC) were formed to work out details of the process 
The committee members included representatives from the Ministry 
industry and municipalities. Environment Canada and the MISA 
Advisory Committee were requested to comment on the proposed 
effluent limits development process and their comments and 
concerns were carefully assessed during the decision-makino 
process . " > ^ ' • 

The process described in the IRC final report^ summary ' 
and the IRC report* was followed when developing the effluent 
limits regulation for the EPGS. The process consisted of the 
following basic steps: 

Step li Effluent Moni toeing * * 

Under the effluent monitoring regulation for the EPGS, 
direct dischargers were required to conduct one year of ■■ 
effluent monitoring for a comprehensive list of 
contaminants. Up to 153 parameters were monitored on a 
daily, thrice weekly, weekly, monthly and quarterly basis 
for process effluent, cooling water effluent, storm water 
effluent, emergency overflow effluent, potentially 
contaminated building effluent and waste disposal site 
effluent . ■ . „ 

Step 2i Candidate Fmrameter Selection •' ' ^ 

Statistical tests were applied to the effluent monitoring 
data to determine potential candidate parameters for 
®fii ®"^^ ^^™its setting. A parameter was selected for 
effluent limits setting unless, the effluent monitoring data 
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for any process effluent showed that a statiBtically - 
determined 90% of the data was less than the regiilation 
method detection limit for that parameter for that proceee 
effluent stream. 

Step 3 1 QA/QC Data AssesBsient . 

Quality assurance/quality control (QA/QC) data were used to 
evaluate the validity of the effluent monitoring data for 
use in the effluent limite setting process. Data which were 
: considered suspect or unreliahle were eliminated from 
further consideration. 

Step 4 1 lest Availabl© Tectoology (BAT) Identification 

Available pollution control technologies were identified and 
BAT options, representing different levels of pollution 
control and abatement, were determined. The BAT options 
were reviewed in order to identify the parameters that would 
be treated if the options were installed at Ontario EPOS 
sites. The retrofit costs for installation of identified " 
BAT options and corresponding key contaminant reductions 
were also estimated. 

Step 5: iGononiia Asiessment 

The costs of installing the various BAT options and 
estimates of corresponding pollutant reductions were used to 
develop abatement cost functions which show the relationship 
between increasingly stringent levels of control and the 
corresponding costs of achieving them. The financial and 
economic consequences associated with imposing the different 
levels of pollution control were very influential in 
determining the BAT option used to base the effluent limits 
for the EPGS. 

Step Sz Effluent Limit® iettiag 

Effluent limits were developed using the perfornfiance data 
from the power stations with BAT treatment following general 
■ procedures outlined in the Issue Resolution Committee Report 
chapters on Monitoring Data Analysis and Limit Setting and 
Form of Limit s^ . ^ 

' * 

1.3 The Effluent Limits Regulatiori for the ileGtrlc Power ©eneritlofi Sactor 

11 Tu 1 "^^^ effluent limits regulation for the EPGS^ specifies 
all the legal discharge requirements that each EPGS site must 
meet upon promulgation. The requirements are related to the 
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quality (eoncentration limits) of efflueiit discharged, acute and 
chronic toxicity testing, flow measurement and reporting. 

The effluent limits regulation states that: 

'■ . • ■ Effluent quality must be within specified daily 
and monthly average maximum allowable 
conaentration limits. Depending on the site 
liraite are specified for the parameters, total 
Buspended solids, aluminuiti, iron, zinc, total ' 
phosphoruB, biological oxygen demand, oil & 
grease, sulphide and ammonia + ammonium. 

. ■ EP^S sites must not discharge effluent acutely 

lethal to rainbow trout and Daphnia magna (water 
f leae) 

■• EPGS sites must conduct chronic ' toxicity tests ■ 
following twelve months of non-lethal acute 
lethality test reeults. 

■ EPGS sites must discharge effluent between the pH 
range of 6.0 to 9.5 

■ EPGS must conduGt aeeessment monitoring of ' 

. : building effluent. 



The effluent limits regulation will be promulqated 
under Section 136 of the Ontario Environmental Protection Act and 
rtiL^^^^^^ EPGS sites to achieve regulatory compliance from the 
first day of the fourth year from the date of promulgation of the 
regulation. This _ interval is provided to ensule that the EPGS 
sites have sufficient time to implement the neceseary pollution 
prevention and control strategies and to install necessary 
capital . e^quipment where necesea,ry. ': 
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, Section 2 - Sector Overview 

2.0 Overview of the ElectriG Power Goneration Sector . 

This section serves as an introduGtion to the Electric Power 
Generation Sector (EPGS) in Ontario, It deecribes the facilities 
included m the sector and providee, an overview of the production 

processes* ■ , ■ ■ . ^ - ^ 

2.1 Industry Profile 

. .,T^f Electric Power Generation Sector (EPGS) consists of 
facilities which. produce or are associated with the production of 
electric power. In total there are eighty power generating 
stations m the sector consisting of sixty-eight hydraulic 
powered four nuclear powered and eight fossil fuelled stations 
Two of the eight fossil fuelled stations are moth-balled The 
sector also includes three facilities which do not generate power- 
but are associated with the generation of nuclear power The 
nuclear associated facilities include a heavy water plant a 
nuclear services facility and the construction site at Darlinqton 
nuclear station which was only partially complete during the MISA 
monitoring period. . , ^ ii-«-oj4 

All facilities included in the EPGS are owied and operated ■ 
toy Ontario Hydro, a provincial crown corporation^. 

Information on the location, generating capacity and 1991 ' 
energy output for each facility monitored under the MISA Effluent 
Monitoring Regulation are provided in Tables 2.1 and 2 2 The 
location of each facility is also indicated on Figure 2 1 
Today, nuclear powered stations provide about one half of 'the 
electricity used in the province, hydraulic and fossil powered 
stations each provide about one quarter. Generally, hydraulic 
and nuclear stations are used to maintain a base level of 
electrical output (base-load stations) , whereas fossil fuelled 
stations are operated primarily during periods of peak demand 
since their units can be stated up or shut-down within a few 
r^^nL^f demand _ changes (peaking stations) , The capacity factor 
UaiDle 2.1) indicates the percentage energy output of the total 
in-service capacity available over the 1991 year. 

The corporation is governed by a Board of Directors which 
can have up to 17 members. 16 of whom are appointed by the 
Lieutenant -Goyernor-in Council of Ontario. The President and Chief 
Executive Officer, also a board member, is a full time employee of 
Ontario Hydro and appointed by the Board. Ontario Hydro is 
financially self-sustaining without share capital . Bonds and notes 
.^f f?^^ ^ ^^^ corporation are guaranteed by the Province.^ In 
1991, Ontario Hydro employed approximately 28;o6o regular and 6.000 
part-time and temporary staff. v. 
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-II 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
IS 
16 
17 
18 
19 
20 
21 



Alikokan TGS 
JC.KtHhTOS 

Lakevjew JOB 

LamblO'in TGS 

Lenoiox TGS 

NanticokeTGS 

R.IL,. Hearn TGS 

Thunder Bay TGS • 

Aguasabon GS 

Arnprior GS 

Dicaw Filfe NF23 GS 

Pine Portag© GS- 

Silver Fills QS 

Sir Adam BecH 2 GS 

Bmom HQB A, Overton 

Bruce HGB B Tivertoo 

Darlington NGS 

Darlington NGS (constryction 

Pickering NGS A/B 

Bruce Heavy Water Plant, Tivett^^-^ 

BNPD Services Tiverton 
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■Table 2.1 
Ontario Hydro Power Generation 



1991 



Location/R@ceivifig Water Station 



Nmlmr Generatfng Stations 
Tiverton/Lak« Huron Bruoe-A and Bruce-B 

Bpwmanvilte/Lak© Ontario Darlington^ 

Pickering/Laki Ontario Pickiring A&B . . . . , 



Design 

Capacity 

MW 



6,736 
3,524* 
4.124 



Total Nuclear Gineration 



14,384 



Atikokan/Snow Ijike 
Windsor/Detroit River 
Toronto/Lake Ontario 
Misslssauga/LakB Ontario 
Courtright/St Clair River 
Kiniston/Lake Ontario 
NanticQke/Lak© Erie 
Thunder Bav/Mission River 



fmsil Gemrating Statims 
Atikokan .... . , . . 

J.C. Keith" .... 

R.L. Hearn' . 

Lakeview . 

Lambton ..... . . . ,..,.. 

Lennox .............. , 

Nantieoke ............. 

Thunder Bay ....... 

Other (Coffibustlon Turbint & 

Diesel-Elactricl'* ......... 



200 

264 

1200 

2,400 

2,040 

2,240 

4,0Si 

400 

2ii 



ll 



btal Fossil Genoration 



1 3,09i 



Aguasabon Rivir 
Madawaska River 
Walland Canal . , 
Nipigon River 
Kaministlkwia River 
Miagara River 



Hfdmulm Gmwating Smtmm 
Aguasabon ............ 

Arnprior .............. 

DeCiw Falls l^o. 2 

Pine Portage . . 

Silver Falls ............ 

Sir Adam Beck-Niagara No. 2 
Other Hydraulic Stations* , . 



SO 

144. 
132 

48 
1,32a 
4,866 



Total Hydrautic Generation . 8,642. 



Total Generation 



34,122 



Number Enargy Output' 
of iNetJ 

Units MW.h 



1 
4 
8 

8 
4 
4 
8 
2 



39 



42,815,973 
1,962,27S 

25,SS4,312 



20 70,772,164 



660,806 

14,864) 

(21,614) 

4,003,433 

5,802,i6i 

866,471 

17,547,647 

1,139,804 

1 7,463 



30,011,715 



265,459 
144,639. 

' 931,442 

670,037 

201,635 

9,348,398 

22,361,607 



33,928,217 



134,712,496 




'12.7 
72 



36.4 



21. .5 
34.0 
5.2 
50.9 
43.a 



1,730 

850 

1,635 



■4,215 



10& 

30 
500 
479 

218 
690 
185 

N.A.. 



-2,207 



67 


unmanned 


21 


unmanned 


81 


unmanniid 


€8 


unmanned 


ao 


unmanrjed 


81 


80 




N.A. 



Notes: ■ ^ ■/ . ., • , _ _ ^ 

L^n^^S CaS^S^rtS"^^^^ production capacity. Capa..ty factors for fossil 
service capacity during S.^L;^: Jlm^^^^^^ '''*'°™ ^" '**™*»^ '^°™ «"""*' '"'W output and In- 

b: D«rlingtoriNQS was not fully operational during MIS^^ 

c: Mothballed Station • .. » r 

d; Not Monitored , ; 

NLA. = Not Available ' ■ . • ■ '■'''. ' 



2 = 3 
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Table 2.2 
Ontario Hydro Nuclaar Associated Facilities 



Location/Reoiivlng Water Nuclear Associated Facility 



Tiverton/Lak« Huron 
BowmanviiB/Lak© Ontario 
Tiverton/Lake Huron 



Dasign 
Capacity 



Bfuct Heavy Water Plant 
Darlingtoo Construction Site 
iruca Nuelear Power 
DBvelopmant Services 



1B91 
Production 



800 tonnes/yf 
N/A 
N/A 



unknown 

Nl/A 



# 
Employees 

500 

7000 iptaki 

unknown 



M^SH N/A = Not Applicable 



With the exception of hydraulic stations, effluents from all 
facilities were monitored under the MISA monitoring regulation 
In order to reduce the coste of monitoring, six hylraulic 
etations were chosen to be monitored as repreeentative of all 
hvdrLfif^^ stations^ Repreeen^ti^e mon^Sig^ 

hydraulic stations was considered sufficient because waste 
effluente and contaminants releaeed from hydraulic stations are 
minimal and because of the similar proceeees used at all 
hydraulic stations. eu ^u axi 

2.2 Power Prodyction Process - Hydraylic, Fossil and IMyclear 

■ The principle of generating electricity is that an electric 
current is produced in a copper wire if the wire is moved ^icklv 
through a magnetic field between two magnets. ' In LrarelStric 
generators, called •■turbo -generators", many loops ol^ire are 
mounted around the circumference of the machine^ Thus' thi 
rofor sLffr ?f ^^^^^ produced by electromagnets mouAted on the 
rotor. shaft "cut" many more wires as they spin around and more 
^^f^^^t^"'^ ^" prodoced. This is the baLc^techni^e^brwhlch 
electric power is generated at hydraulic, fossil -fuel led ^d 
nuclear-powered generating etations in Ontario The main " 
difference in the three categories lies in the tectooS 
. employed to rotate the generator shaft. mo^ogy 

- In a hydraulic station the power to rotate the aen^r^t-r^r- 
watfr "\lltl't"^ ""^ ^'^I'^'^'^l ^^^"^" '>y thf force of ^lafung" 

Steam is used at fossil and nuclear generating stations to 
f^In^fr-^^^"'' turbines. Once the high-fressure ft earn has 

u^ of thf L^"^""^ °''-^^^ ^'^^^^"^ ^^^'^^^- to make more efficient 
use of the energy remaining in the steam, it is reheated an,^ flS 
to a second turbine stage at lower pressure. For el lie i en t 
boiler operation, large heat exchangers utilizing lake or river 
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h^^S ^ then used to assist in cooling and condensing the steam 
back to water (condensate) . Condensate ie recycled back t I the 
boiler where it is converted to eteam again and continuLthr^^ 
the closed steam cycle. Additional makLup deminlralized watir 
bLwd^.^^''^^''"^''^^^.^'' compensate for leaks and bailer 

High-pressure (HP) steam ie produced from demineraliz&d ' '' ' 
water using heat generated from; aemineiaiized 

a) the combustion of fossil fuels or 

b) nuclear energy - the fission (splitting) of uranium»235 atoms. 

^^ TgiauL^r^f^ ^^\ ^ Ontario Hydro^ s fossil plants 

(Figure 2.3) , except for Lennox, burn coal as fuel Lennox 
burns oil. ^ Coal ie crushed, pulverized into 1 f1^" pS?^ 
. and blown^mto the furnace with air where it is ignifed 
Residual fuel oil is preheated and atomized to criate a ' ■ 
large surface area for complete combustion. The heat 

■ ^^^^^^/"""^^^^^^n^^ ""^^^^ P^^^^^^ high pressure 
steam (538 - 546 °C) which is then used to drive the 
generating turbines. ^xxvei^ne 

Mineral matter always present in fossil fuels, forms ash ' 
when the fuel is burned. EKtenaive facilities ara^eq^ired 
^? STJ^^^^: ^^^f ^"^ dispose of ash and represent I^ . 
significant cost m terms of eguipment and space 
requirements for coal fired stations. The ash content of 

dire J^f ^' ^^f ^ ""^^ "^^^ «^ ^^ 2°%) . Ash is no?ma?!y 
directed to a temporary storage facility for eventual 

' haf h^^^ t^ landfill sites; however, in'^recent^ears flyash 
^ ?a^d lf?i ^''^i''^ commercial applications in concrete, as 
land fill, and several other related commercial proc4seee 
Fuel consumption/ash production (1991) for lossiffSInld' " 
stations is provided in Table 2.3. lueiiea 

Table 2.3' 
1991 FossH Station Fuel Consumption/Ash Productiori 



Station 



Atikokan 



Lakeview 
Lambton 



Lennox 



Nantlcoke 



FuejBumecl iM§r 



453,551 



1,406,346 



1,992,069 
250,266 



6,288,515 



Thunder Bay 



Ash Produced |Mg) 
44,000 



109,000 



181,000 



7,717 



595,000 



755,407 



30,000 



note: Coal is burned at all stitions except Unnox. Lennox bums oil. 
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CA^y^P^C r'r > O^'^f^i" Hydro's four nuclear sites employ 
^n^^^^*^^ Deuterium Uranium) reactors (Figure 2 i)* 
■ The CANDU reactor design uses- natural uranium as fuel ' 

. composed of approximately 99.3% uraniura-23e and 7% 

s^^'^^^o' '^ J*" ^° the unstable properties of the uranium- 
235 atom which are used for the production of nuclear Dower 
Uranium-235 atoms can be split if struck by a neutron ^ 
resulting in the production of an enormous quantity of heat 
and also neutrons that are capable of splitting other 

ruranTum f,f T- Z^^^^"" ^^'^^^^^ ^^°"' the^splitting of 
^n'i^ffS^ •!u^''°"' 5''^''^^ ^° f^st that the probability of 
colliding with another uranium-235 atom is small; therefore 
in the CANDU reactor design, the uranium fuel is surrounded' 
Is h n c?"^ r^^'' moderator . The purpose of the hla^ w^tlr 
to slow down or "moderate" free neutrons and increase the 
■ P^°^^^^^^'^y of collision with other uranium-235 atoms This 

heat ^eedL^^i^'^"^''^i^^"3 "^^^"^ reaction and the constant 
heat needed to generate steam. The heavy water also serves 

as a heat transport medium to carry heat from the reacISs 
to boilers where demineralized water is converted tlsteam. 

S^^O f"of i^^K*'^ •" f^^^^^i""- ^ll°y 3S a bundle which is 
in wl-^h^ i ? ""f^^u '■'' l«"9th, 15mm in diameter, and 22 kg 
m weight. A fuel charge for one reactor consists of 
approximately 4,700 bundles weighing over 110 tons OnCe 
these bundles have been consumed, they are highly 
.radioactive and are stored under water in the spent fuel 

1o?id''radlKf.^• ^^""^ f^^^^°''- °^^^^ low/intermediatf level 
Develo^mpn? Q^^''- *'^^3^= ^^« ^^^^ to Bruce Nuclear Power 

development Services for storage. 



IMuclear Associated Facilities 



2.3 Heavy Water Production - BrMce Heavy Water Plant (BHWPI 

all olttrfTu^alT^J^^^^ ^^^^ ^^™^^ ^^^ aonstructed to supply 
?D^K ^ nuclear generating stations with heavy water 

n n r..^^^°^ ^^^ heavy water is produced by concentratina the 
D2O contained in lake water to 99 9+% curitv n^.i^o^ ,7™ • 
naturally occurring isotope of hydrogen w^th surface waters ^ 
?ef ;roceLes°"%irst^^S o ' °'°- «" '^ ''^^^^ is produTed"using 
extr prdlute^i^r;s°S h;droTen"ruia.ld^e%injr ^?his 
trgeTt-w;r- Hyd^S^MphiL^'gas^-rS^ ^^^^^^^^^^ °^ 

t-ro^gr^^-tr— S-^^^^^^^^^ . • 
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(t^Ltnt \ ^^t deuterium isotope migrates to the liquid phase 
(water) at a low temperature and to the gas phase (HS) at a 

^^^^^^.^^"'P^^^'^V^S i^ig^^^ 2.5)^ After thre^e stages of ' 
extraction, enriched water (D^O - 30%) is drawn off between th^ 

tf a'vacuui^di^tlil^f ■ '" '^" ""=°"'* ^^^P' enriched I'aTef passes 
to a vacuum distillation process where D,0 is further *'='«» 

concentrated to a 99.92% reactor grade product 

On average, a total of 340,000 tonnes of lake water i=! „c»ri 
for each tonne of heavy water produced. Approximately"4 OOO 
tonnes of the lake water is used for the actual extractioA 
process, with the remainder being utilized for cooling pS?poses . 

heavy^wltef ^ For ??.^V?' f^?^?^^^ °^ approximately 800 Mg of ' 
neavy water For its initial fill-up a nuclear reactor recrSi-rp« 

tEfS?'"hLever'°S^'" ^A'^^T^ T^"" <- Vear's'producti^'from 
^h!-!^^^ '<-• ^ '."""^^ filled, they require less than Ik of 

each rlactor"^ '•"^^^^' ^^^^l^' ^o replace the amount lost in 

2.4 Bruce Nuclear Power Development (BNPD) , 

Drovldfnr=»li,';'^^'' 1°"'''' Development (BNPD) is responsible for 
l^,^Z^ u^ services to nuclear generating stations and to the 

\n^a Jhe Bnioft Bulk gteam .^Y .^fPTTT The primary purpose of the 

^^J'^ym^^'^ -7^ ^^^ ^^^^^ Plant (BHW) with melium 
pressure (MP) steam for the production of heaw water Hicrh 
preesure steam from Bruce^A is converted to mldi^pres surfs team 
m steam tranef ormer plant - A (STP-A] qTP n i e af^iTi ut f - ®^"^ 
provide backup MP steam in the event that B^ceNGHcannot 
trixf^^he"?? =t?f- to STP-A. High pressure steam L supplied 
to STP-O by the oil fired Bruce steam plant. ui^pxiea 

BWPn gf'lfaqe Treatm^^nt- • An activated sludge treatment plant at 
Bruce-r B^ce^B ttTT P^°^=«^ ^^ the BNPD site which includes 
Power D4velopm;nt. """" «^^^ "='^«- ^^^nt and Bruce Nuclear 

?»^?ff Si ? radioactive waste storage site is to provide safe 

Ontfi?rS^^ ^^°^S^^ ^°^ ^^^ ^°^^^ radioactive waste proScSd by 
Ontario Hydro. Wastes with high radiation fields arf placed in 

f n hSr?^5 • ^^\ ?''°^?3^ . ^t^"=ture . mcinerable waste! are burned 
1^2^ radioactive incinerator and the ashes stored in a low 
level radiation storage building. 
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2.5 Darlington Coostruction Site 



r^^r.^J\^^i^^^°^ Nuclear aenerating Station was under 
oonstruction during the 1990/91 MISA monitoriiig period. The 
Mon^tn??n2 ^^"^^ruction site was subject to the MISA Effluent : 
Monitoring Regulation because wastewaters are produced on the 
construction site which discharge directly to Lake Ontario and 
although some of the effluents associated with the oonstrLtio^ 
^ith thi S^^^^^^^ ongoing waetewaters associated 
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Figure 2.2 

Cross Sectional View of a Typical 

Hydrauiic Generating Station 
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3.0 Ela0tri€i Power Oeneration Sector Wastewater Effluent 



This section provides information on each effluent type 
sampled during the MISA monitoring period, including, waetewater 
volumes, wastewater sourcee, techiiologies in place and an 
overview of the analytical and toxicity data collected. Mi 
overview of the data is provided only to highlight the most 
obvious parametere Gontributed by the procese and the expected 
sources of these parameters, if knO'Wn. For each stream, the 
number of parameters " found "^ (excluding pH and conductivity) is 
indicated. Appendix B at the back of this document contains 
average concentration and loading data for all parameters "found" 
in effluente from the Electric Power Generation Sector during the 
MISA monitoring period. The reader should refer to these tables 
for the complete list of parameters found and the actual levels 
in each effluent. Appendix C contains a summary of all MISA 
toxicity test results-'-. Effluents specific to fossil fuelled, 
stations are discussed under section 3.3 while effluents specific 
to nuclear stations are discuseed under section 3,4, Effluents 
which are common to both foesil and nuclear stations are 
discussed together under section 3.5, Hydraulic stations are 
discussed under section 3.6, Each O'f the three facilities'' 
included in the nuclear associated facility category are unique; 
therefore,,, they are discussed separately under sections 3.7 
through 3.9. Section 3.10 provides block diagrams for each site 
in the Electric Power Generation Sector (EPGS) showing treatment 
configurations existing during the MISA monitoring period and 
each sampling control point location. 

3.1 Effluerit from Fossil and lyuclear Power Generating Stations 

Effluent types monitored at fossil and nuclear powered 
generating stations are listed below in table 3.1. Effluent 
streams are classified as process or non-process . ,A, number O'f 
effluent types are common (eg. boiler blowdown) to both fossil 
and nuclear stations whereas other proGess effluent streams are . 
specific to fossil (eg. ash transport water treatment system) or 
nuclear (radioactive liquid waste management system effluent) 
stations. . * 



- For each effluent stream, parameters defined as "found" are 
those detected at a concentration greater or equal to the 
regulation method detection limit in 10% (at a 95% confidence 
level) or more of the samples collected from the effluent during 
the MISA m,onitoring period, . „, ,, ' ^. • ^ : - 
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Table 3.1 
Power Generating Station Effluent Types 



ProGsss Efffluonit 



Non-process Effluent 



Effluent Types Coniniion to Fossil And Nuclear Power Generation 



Neutralization Sump effluent (NS) 



Boiier Blowdown (BB) effluent 



Oily Water (OW) Separator effluent 



iquipment Cleaning (EC) effluent 



Condenser Cooling Water (CCW) effluent 



Service Cooling Water ICW) effluent 



Building Effluent (BE) 



itorm Water (SW) effluent 



Effluent Types Specific To Fossil Generated Power 



Asii Transport Water Treatment System (ATWTS) effluent 



Coal Pile (CP) effluent 



Emergency Overflow (EO) effluent 



Effluent Types SpeGific to Nuclear Generated Power 



Radioactive Liquid Waste Management System (RLWMS) effluent 



3.2 Effluent Volumes - Fossil and Nuclear Stations 

Tables 3.2 and 3.3 provide average effluent discharge 
volumes for effluent streams monitored in the fossil station and 
nuclear station subcategories. Water usage is predominantly 
condenser cooling water; at fossil stations approximately 95% and 
at nuclear stations greater- than 99%. A number of effluent 
streams at fossil stations were monitored prior to treatment 
and/or combining with other effluent streams. This upstream 
monitoring was conducted to detect parameters, prior to dilution, 
which may not be removed through treatment in the existing 
systems. Most effluent streams at fossil stations are combined 
with, condenser cooling water (CCW) prior to discharge (ie. all 
ash transport water treatment system effluent, neutralization 
sump effluent, emergency overflow effluent and building 
effluent). Other effluent streams, depending on the design of 
each station, discharge to the station intake channel or directly 
to receiving waters. At nuclear stations, all process effluent 
streams are combined with condenser cooling water prior to 
discharge to receiving waters. . .• 
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' ■ '. . Table 3.2 

Fossil Stations Subcategory 
Average Effluent Flows |LTA| = (June 1, 1990 to May 31, 1991} 





Station 






Effluont Description 


Atikokan 


iLakeview 


Lambton 


LennOiX 


Nianticcke. 


Thunder Bay 


ATWTS, m^/day 


2,030 


4,260 


2,320 


N.A. 


44,065 * 


2,650 




23i 


1,050*' 


l.iSO** 


486 


1,290 •" 


250 


N@ytraiization surnp, m /oav 


Coal Pila, m'/event 


11.7 
14) 


2940 

1141 


157 
(248) 


N.A. 


39900 '* 
(10) 


319 •* 
(365) 


Oily Water Separator, m'/day 


1,210 


^ 4S,e 


N.A. 


950 


■ N.A. 


180 


Boilor Blowdown, m^/day 


87 


1,914 


1,252 


1.160 


379 


63 


Emergency Overflow, range of 
discharge volurnes, m'/discharge 


82 - 3,816 
(39) 


1 - 790 
(81 


1 - 480 
(4) 


no 
discharges 


1 - 153 
(4) 


660 - 4,000 
(3) 


Equipment Cleaning, range of 
discharge volumes, m^/dtscharge 


no 
discharges 


700 - 4,450 
(31 


1,302- 
34,630 (41 


no 
discharges 


77-73,000 
(18) 


no 

discharges 


Building Effiuent, m'/day 


N/A 


259,000 ^ 


60,000 ^ 


59,200 ^ 


330,500 ^ 


N/A 


m , , 


N/A 


N,/A 


5,090 


16,000 


WA 


N/A 


Transformer Cooling Water, m May 


Condenser Cooling Water, m^/day 


476,000 


4,210,000 


2,320,000 


1,870,000 


5,330,000 


939 ,000 



Table 3.3 

Nuclear Stations Subcategory 

Average Effluent Flows ILTAI - IJune 1, 1990 to May 31, 1991) 





Station 


Effluent Description 


..Bruce - A 


iruce - B 


Darlinfton 


Pickering 




S80 


563 


320 ^ 


972 


Neutralization Sump Effluent, m^/day 


Radioactive Liquid Wist© Management, m^/day 


174 


78 


84 


429 


Boiler Blowdown, m^/day 


1,908 


5,040 


468 


2,058 


Equipment Cleaning, 

range of discharie volumes, m^/discharge 


no 
discharges 


110-200 

(6) 


112 
(31) 


1 - 200 
(61 


Building Effluent, m^/day 


71 t 


4391^ 


43 


6,222 ^ 


Oily Water Separator, m^/discharge 


N.A.. 


N,A. 


14-57110) 


1 (9) 


Cooling Water "^^, m^/day 


10,300,000 


14,600,000 


4,610,000 


18,017,650 



Notes for Table 3.2 and Table 3.3 

•^ = includes Intermittent ftushing of ash lines at Nanticoke (avBrage volume = 1170 m^/day) 

= monitored upstream of Ash Transport Water Treatment System (ATV/TS) 
^ ^ flow revised after yiSA monitoring period 
*^ = includes CCW and service waters 

Number of discharge volumes reported are indiGated in brackets for all intermittent streams. All 
other effluent streams are discharged daily. 
N.A. = Not Applicable 
Boiler blowdown and building effluents are the sum of all streams monitored at each station. 
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3.3 Effluent Types Specific to Fossil Statloiis 

3.3 el , Ash Transport System ' /'^ 

Ash generated froto cO''mbustion is of two^ typesi; 
1.) fly -ash and. 2.) bottom. a.sh.. ' •■ ' 

1.) Flv Ash: Fine particles of ash carried in the flue 
gas leaving the boilers is called fly aeh. Depending on the 
grade of coal, fly aeh accounts for approximately 70 to 85% of 
the total quantity of ash produced. Dp to 99% of fly ash is 
collected into bins by passing flue gasses through electrostatic 
precipitatQrs (EPs) before flue gasses are released to the 
atmosphere. At all stations except Hanticoke, fly ash is trucked 
to a disposal site or to an industrial buyer. During the MISA 
monitoring period, unlike other fossil stations, fly ash at 
Nanticoke was sluiced from the EP bins to lagoons for treatment 
along with bottom ash. This "wet" fly ash system at Nanticoke 
has been recently changed to a "dry" system which is similar to 
other fossil stations. Dry fly ash systems use air, rather than 
water, to transport fly ash from EP bins to temporary storage. 
ConverBion to a dry fly ash system has substantially reduced the 
volume of water and loadings treated in the ash lagoons . Average 
effluent volume from the lagoons measured over the period January 
to May 1993 was 14,534 m^/day in comparison to a flow of 42,900 
raVday measured during the MISA monitoring period. With the dry 
system, the average TSS concentration in effluent from the 
lagoons (5.5 mg/L) is also lower than the average concentration 
measured during the MISA monitoring period (17.2 mg/L) . 

Residual (Bunker C) oil burned at Lennox produces a very 
small amount of fly ash in comparison to coal. It is collected 
using electrostatic precipitators, packed into drums and sold or 

shipped for secure dispoBal . 

2.) Bottom Ashj Ash which falls to the base of the 'boiler 
is called bottom ash. Bottom ash is collected in hoppers at the 
base of each boiler after which it is handled differently 
depending on the design of each station. Differencee in the 
method of handling and treating bottom ash at each coal fired 
station are described below. 

Sluiced Bottom Ash; At Lakeview, Lambton and Thunder Bay, 
bottom ash is sluiced, with water, out of the furnace hopper to 
dewatering bins where settleable ash is collected for trucking 
and disposal. At Lakeview and Lambton, overflow from the 
dewatering bins is directed to settling ponds and then to a , • 
filter plant. Chemicals are not added to promote settling. 
Overflow from the dewatering bins at Thunder Bay is treated using 
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gravity clarification and filtration with the addition of 
polyeleGtrolytes to promote f locculation. At each of the above 
stations, effluent from the pyrites removal system is also 
sluiced to the aeh treatment system. Pyrite is hard/coarse 
material (iron sulphide) which is separated from the coal during 
the pulverizing process. . . - . ,«* / 

On oecaeions, due tO' filter plant outage or tank cleaning 
which causes a reduction in capacity, there is an overflow that 
bypasses the ash filtration plant to the outfall. Overflows from 

the settling tanks occurred at Lakeview and Laiibton during the 
MISA monitoring period and were monitored as emergency overflow ■ 
effluent e tr earns . 

SuJbuierged Scraper Conveyor Systems At Atikokan, bottom ash 
is removed from the furnace in a dewatered condition by a 
submerged scraper conveyor to a furnace aeh storage room for 
disposal by truck. Overflow (quench/seal water) from the ash 
hopper is directed to a collection sump which also receives 
drainage from other systems producing wastewaters contaminated ^ 
with solids. Effluent from the collection sump feeds the ash 
treatment system which consists of clarification and filtration. 
A number of overflows from the collection sump occurred during 
the MISA monitoring period which were sampled under the 
clasaification of emergency overflow effluent. Pyrites separated 
out in the coal pulverizers are also transported to the furnace 
ash storage room using the submerged scraper conveyor. 

'": Sluiced Bottom Ash and Fly Ash: At Nanticoke TGS, during 
the MISA monitoring period, both bottom ash and fly ash were 
sluiced to ash lagoons. The ash lagoons consist of a series of 
four lagoons where ash is allowed to settle by gravity. Ash is 
sluiced to the lagoons in a separate line from each boiler. The 
lines are periodically flushed to the ash lagoons to prevent 
accumulation of solids. During winter the lines must be drained 
after flushing to prevent ' freezing. This flushing/drainage water 
was monitored at control point 030 prior to discharge to yard 
drains. 

At Lennox Generating Station, residual (Bunker C) oil is 
burned. In comparison to coal, oil produces a vary small amount 
of bottom ash which is collected dry directly from the ash hopper 
into drums for sale or disposal . 

Although the primary purpose of the ash transport water 
treatment system is to receive boiler ash, other solids 
contaminated streams are also directed to the ash transport water 
treatment system which vary depending on the design of each 
station. The primary streams directed to the ash treatment . 
system are listed in Table 3.4 for each station. 



■3-fi 



Section 3 - Wastewater Effluent 



Table 3.4 
Wastewaters Directed to the Ash Transport Water Treatment System 



Station 


Wastewater Source ■ 


Atikokan 


• boiler quencti/seal water 




• air preheater waihes 




• boiler irrternal washdowns 




* WTP clarifltr underflow 




» powerliouse drains susceptible to solids contamination 


Lakeview 


• air preheater washes " . 




• neulrallzation sunfip efflyent • ' 


Lamlbton 


• neytralization symp efflyent 




• surface runoff from area aroynd ash lilos 


Lennox 


• no ash treatmient system at Lenniox, ^ 


NianticO'ke ~ . 


• fly ash ' .' . '" ^ " '"-. . 


IB' 


• neutraiiiation sump efflyent 




• boiler acid wash 




• coal pile rynoff ' . ' 




• air preheater wash 


'• , ' 


• rynoff fromi the -ash storage area ^ ' 


Thynder Bay 


1 
• boiler quench/seal water 


. 


• WTP clarifier ynderflow, filter (sand/carbon! backwash 


'■ 


• floor drains potentially contaminated with solids. 


•■ '»' ■ . 


• coal pile runoff. 




• internal wash down of boilers during maintenance. 




• fly ash conditioning (dyst suppressant) water, 




• powerhouse drainage sump: collects water from the boiler-side 




powerhoyse floor drains (receives wastewater from external 


,. 


equipment washings - various overflow streams and/or spills coyld 




also be discharged to this sump 



Effluent from the bottom ash transport water treatmeiit system at 
each coal fired station was monitored under the MISA monitoring 
regulation. 

' ' - I. " ■* ' ' « 

MISA Monitoring Data on Ash Transport Water Treatment Systems 

Aaalytieal: A summary O'f average coincentration .and loading 
data for all parameters found in effluent from ash transport 
water treatment systems is provided in tables 1 and 2 of appendix 
B at the back of this document. Thirty- three parameters were 
found in effluent from ash treatment systems. Concentrations of 
TSS were highest -at Lakeview and Nanticoke' (avg. = 14 and, .17_ mg/L 
respectively) . Average TSS levels in ATWTS effluent from the 
other three stations were apprO'Ximately 11 mg/L. Metals found 'at 
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the highest concentrations included aluminum/ boron, iron and 
strontium. Higher levels of boron, lithium/ molybdenum, . ". ^ 
strontium, vanadium and selenium were found in effluent from 
Nanticoke because of the greater soluble metal content of fly 
ash. Ammonia levels were also higher at Nanticoke because, as of 
November 1990, ammonia was injected into the flue gasees to 
improve fly ash collection efficiency when burning low s|ilphur 
coals, pH was also typically elevated at NanticDke (avg, = 
10.7). The average concentration of phosphorua at Lainbton (2. 3 
mg/L) is skewed by one high outlier (113 mg/L) , 

■' 'Toxicity:- Samples from Nanticoke were' toxic tO' both 
Daphnia magna and rainbow trout in ten of twelve samples. 
Possible causes for toxicity are pH > 9 together with ammonia, 
aluminum, etrontium and selenium. Two of twelve samples from 
Atikokan were toxic to Daphnia magna only. All eamples from 
Lakeview, Lambton and Thunder Bay were non- toxic. A eummary of 
toxicity test results is provided in table 1 of appendix C. ' 

3.3.2 Coal Pile Effluent 

. Precipitation runoff from coal piles may contain elevated 
levels of suspended solids due to coal dust and also oil & grease 
becauee waste oil is sprayed on coal piles as a dust suppressant. 
Runoff from coal pile storage areas is collected at all sites 
except Atikokan. . .. 

At Atikokan, coal pile runoff is collected in ditches which 
drain to a former mine waste pond which has no discharge. Runoff 
collected in the ditching was monitored at control point 0400. , 

At Thunder Bay and Nanticoke, coal pile runoff is directed 

to the aeh transport water treatment system and was monitored 
upstream of the ash transport water treatment system. 

At Lakeview, runoff from the coal pile is directed to a two 
cell coal pile drainage pond. Untreated influent to the pond 
passes through a sump (control point 1700) where lime can be 
added to raise the pH. The contents of the pond can be 
recirculated through the sump. Some water from the pond is 
sprayed on the coal pile as a dust suppressant . During periods 
of heavy rainfall the pond can discharged through control point 
1800 to the intake channel ■ in order to prevent a back-up in 
ditching which could cause an untreated overflow (ctrlpt. 2200) 
to enter Lake Ontario. Any overflows were monitored as an 
emergency overflow effluent. 

At -Lambton coal pile effluent and aeh pile drainage is 
directed to a man-made lake (Lake Lambton: approximately 3 
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metre B deep and 14.3 ha in area) , Sodium hydroxide is added, if 
required, to promote precipitation of metals, 

■■■*■ '' ' '"' 

mXBh Monitoring Data on Coal Pile If fluent ^ 

.Analytical: ' Average Goncentrations and, loadings for -all 
parameters found in coal pile effluent are provided in tables 3 
and 4 of appendix B^, Twenty- seven parameters were found in coml 
pile effluerit. Parameters found at the highest concentrations 
and/or loadings were total suspended solids^ aluminum, boron, 
iron, Btrontiura and oil & grease. Discharge volumes from 
Atikokan are low (12 m^/discharge, 4 discharges) ; therefore, the 
loadings are also low. Only data from Lakeview (180 0) and - 
Lambton (1100) represent levels of contaminants discharged 
directly to receiving waters. Data from coal pile effluent at 
Nanticoke and Thunder Bay represent contaminant levels prior to 
receiving treatment in the ash transport water treatment system. 

Toxicity s ' Toxicity testing was conducted only at Lakeview 
and Lambton because other sites route coal pile effluent for co- 
treatment with bottom ash. Only one sample from Lakeview was 
toxic to rainbow trout. None were toxic to Daphnia magna. All 
samples from Lambton were non-toxic. A summary of toxicity test 
result s is provided in table 1 of appendix C. 
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Siergency Overflow Effluent 



Effluent streams monitored under the classification of 
emergency overflow effluent include overflows from various sumps 

and tanks. Overflow from each of these systems will diecharge 
untreated wastewater to clean drains . Monitoring was required 
during each discharge. The following overflows discharged during 

the MISA monitoring period, ..■ . ' • " 



Station 


Control Point 


Atikokan 


OiOO 




1300 


Liikevlew 


2100 




2200 




^ 3900 


Limbton 


0300 


Nanticoke 


2400 


Thunder Bay 


1000 



ash trinsport water treatment system collection symp 

WTP/ash transport water treatment system sludge sump 

ash filtrationi plant east 

coal pile drainage pond 

ash filtration plant west 

ash settling tanks 

neutratiizaition sump ■. ' 

ash transport water treatment systern surge tanks 
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MISA MQQitoriiig. Data on Emergency Overflow Effluent 

Analytical I A suratiary of average concentration and loading • '' 

data for all parameters found in emergency overflow effluent is 
provided in table 4 of appendix B, Pmrameters found at the 
highest concentrations in overflows from the ash treatment system * , 
■and neutralization eump were total suspended solids and iron. 
Zinc was found at high concentrations (3.7 and 2.9 mg/L) in two 
of the four overflows monitored from the ash settling tanks at 
Lambton, Parameters found at highest concentrations in overflow 
from the coal pile drainage pond system at Lake view were total 
suspended solids, TOC, zinc,, iron and oil & grease. , 

■ Toxicity I Toxicity testing was not conducted on emergency 
overflow effluent. Under the effluent limits regulation the 
discharge of these streams will be prohibited. 



3.4 Effluent Types Specific to Nuclear Stations 

3.4.1 Radioactive Liquid Ifaste Management System CEXiWMS) : 

Each nuclear station has a radioactive liquid waste 
management system (RLWMS) whose purpose is to receive drainage 
from all areas of the station which may contain radioactivity. 
Wastewater is monitored and discharged to the CCW outfall if 
radioactivity criteria set by the Federal Atomic Energy Control 
Board (AECB) is met. RLWMS wastewater with radioactivity levels 
higher than permitted by the AECB can be treated by filtration 
and ion exchange and/or transferred to hold-up tanks to allow for 
decay before being discharged to the environment . 

Radioactive effluent is comprieed primarily of water 
collected in sumps from the radioactive area floor drain system, 
equipment sumps and from the cleaning of contaminated equipment. 
Effluent from laboratory drains, laundry facilities, mechanical 
maintenance shops and. parts washers are also directed to the RLWM 
system. Wastewaters from an upstream oil /water separator at both 
Brude-A and Bruce-B are also directed to the RLWM system. 

MISA Monitoring Data on RLIMS Effluent: 

Analytical s A summary of average conceht rati oil and loading 
data for all parameters found in effluent from RLWM systems is 
provided in tables 1$ and 17 of appendix B. Thirty- five 
parameters were found in RLWMS effluent. Average concentrations 
of phosphorifis were greater than 1 mg/L at all stations Caverage 
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of 4 mg/L at Bruce-A) . Phosphorue loadings were less than 1 . ' 
kg/day at all stations . Total suepended solids levels were 
highest at Darlington (avg. =40 mg/L) while TBS levels averaged.- 
7-10 mg/L at other stations. Concentrations of metals were 
also higher at Darlington. The higher aluminum levels are 
probably due to aluminum eilicates from recently poured concrete. 
The only expected source of iron, zinc and copper is corrosion. 
Sulphide found in RLWMS effluent from Bruce-A may come from 
sludge at the bottom of the holding tanks^^ where sulphate can be 
reduced to sulphide by anaerobic bacterial activity; however, 
sulphide was also found in Bruce-A intake waters at similar 
concentrations; Methylene chloride was found at three stations 
and mercury at two stations. The expected source for both of 
these parameters are laboratory sinks which discharge to the 
RLWMS at each station. Methylene chloride is a common laboratory 
Bolvent and mercury is used in Nessler's reagent for the analysie 
of ammonia. Tetrachloroethylene found at Bruce-A ie used in 
parts washers in the mechanical maintenance shop. Goncentrations 
O'f oil &" grease are higher at' Pickering because of the hydraulic 
(oil) refuelling machines employed at this station. Refuelling 
machines at the other stations are driven by water. ' PCBs were 
found in RLWMS effluent at Bruce-A and Pickering. The source of 
PCBs is thought to be residual contamination left during the 
commissioning stages of these older stations. Octachlorodibenzo- 
p-dioxin was found in effluent at Darlington and at lower levels 
at Pickering , 

Toxieitys Approximately 2.5% - 35% of the RL^WM. samples from 
Bruce-A, Darlington, and Pickering were toxic to both Daphnia 
magna and rainbow trout. Bruce -B RLWMS effluent was toxic only 
to Daphnia magna (2 out of 12 samples). Insufficient chemistry 

data exists to^ expilain the toxicity O'f some eamples. Causes for 
toxicity for samples with complete chemistry data ie attributed 
to high concentrations of copper, zinc and ammonia. A summary of 

toxicity results for radioactive liquid waste management system 
effluent ie provided in table 2 of appendix C. 



3.5 Effluent Types Common to Both Fossil and Nuoiear Stations 



3.5.1 IfTP Neutrmlization Sump Effluents 

Each generating station has a water treatment .plant (WTP) 
for producing the high quality boiler feed water required for 
steam generation. Treatment operations include clarification, 
filtration and ion-exchange at all stations except at Bruee-A 
■which has no clarifier. Chemicals used at each WTP' during the 
MISA monitoring period to promote treatment are listed in Table 
3.5., " • . 
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Table 3.5 

Power Generating Station Water Treatment Plant Chemicals'^ 

(MISA Monitoring Periodl 



Choniieal 


Use 


Fossil Station 


Nuclear Station 


Sodium Hydroxide, NaOH 


Regeneration of anion. 
exehanie reiins 


Ail stations 


All stations 


Sulphuric Acid, 
HaSOw 


Regenefatioii of cation , 
exGhange resins 


' 




All stations 


All stations 


Srine 


Regeneration of cation 
exchange resins 


Atikokan 
Thunder Bay 


not used 


Chlorine 


' Stocide 


All Fossil 
Stations 


Bruce - A 
Bruce - 1 
Darlington 


Ferric Sulphate 


coigiulant in clarifier , _ _ 


Lambton 
Lennox 


not used 


Alum, AlalSO^la 


coagulant in olarifier 


Atikokan 
Thunder Bay 


Bruce -B 


Lime, CaCOHIs . 


softener in clarifier 


Lakeview 
Lambton 
Nanticoke 
Lennox 


__ 


Darlington 
Pickering 


Poly-aluminym chloride 


coagiulant in clarifier 


Lakeview 




Darlington 
Pickering 


Other Polyilectrolyte 


coagulant in clarifier/ 


Nanticoke 
Thynder Bay 
Lennox 


Bruce - A 

iryce - B 




coaguiant prior to fiitration 



At all Stat ions except Lennox TGS, wastewater from tbe WTP 
was monitored at the discharge from the neutralization sump. The 
purpose of the neutralization sump is to provide equalization 
volume for neutralization of acid and baee waste streams 
resulting from regeneration of ion-exchange resins. Depending on 
the station design, the neutralization sump may also receive 
backwash from filters and clarifier underflow. At fossil 
stations, drains from the , chemistry laboratories alsO' discharge 
to the neutralization sump. 

The flow path for WTP wastewater streams, at each generating 
station are euramarized in table 3.6 below. 

At Lennox, all WTP wast« streams are directed to the 
neutralization sump which discharges through a primary and 
secondary settling pond. WTP wastewaters at Lennox were , ' . 
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menitored at the discharge -from the eecondary settling pond. . ,^, 

A number O'f neutralization sump overflows' occurred at 
Nanticoke during- the MISA, monitoring period and were monltO'red- as 

emergency overflow effluent,. ■ ■■ , .- ■ ., ' . 



Table 3.6 
Generating Station Water Treatment Plant Waste Stream Configurations 




Atitokan TGS 



to sludge sump 
10 ash treatment 
system 



Sand Filter Backwash 



recvcle to elarifier via 
backwash sump 



Carbon Filter 
Backwash 



recycl© to clarifisr via 
backwash sump 



Neutralization Sump 
Effluant 



©ffluent to MISA 
monitoring point/ 
to CCW outfall. 



Laikeview TG^S' 



to neutralization 
sump 



to neutralization surfip 



to niutralization sump 



effluent to pH control/ to 
MISA monltorini point/ 
to ash sittling tanks/ 
to ash filtration plant 



Lambton TGS to neutralization 



to neutrariiation sump 



to neutralization sump 



1 



sump 



iffluent to MISA 

monitoring point/ 

to bottom ash setttlng 

ponds/ 

to ash filtration plant 



Lennox TGS 



to neutralization 

ium.p - 



to rwyO'aization sump 



to neutraiization symp 



efflytnt to settling 
ponds/to MISA 
monitoring point/to East 
yard drains/to lake 
Ontario 



Nanticoke TQS 



to neutriliiation 
sump 



to neutraliiatlon sump 



to neutratizatton sump 



effluent to MISA 
monitoring point/ 
to ash lagoons 



Thunder Bay TGS 



to sludge sump 
to ash treatment 

systemr 



to recycie symp 

to sludge sump 

to ash treatment system 



- 



to recycle sump 
to sludge sump 
to ash treatment 
system 



effluent to MISA 
monitoring point/ 
to CCW outfall 



Sryce 

'NGS - A 



no clarifier 



to CCW 



to CCW 



effluent to MISA 
monitoring point/ 
to CCW outfall 



Bfuce 
NQS - 1 



to 

neutraliiation sump 



recycle to clarifier 



no carbon filter 



effluent to pH 

adjustment/ 

to MISA monitoring 

point! 

to CCW outfall 
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T'abla 3.6 {conitlnuedl 
Generating Station Water Treatment Plant Waste Stream Configurations 



Station 


Claififier Underflow 


Sand Filter Backwash 


Carbon Filter 
Backwash 


Neutralization Sump 
Effluent 


Darlington 
NGS 


to thickenBr/ 
dewatering/ 
landfill. 

recycle filtrate 
to elartfier 


recycle to ciarlfier 


to 

neutralization sump 


effluent to MISA 
monitoring point/ 
to CCW outfall 


Pictoring 
NGS-A&i 


to settling pond/ 
dewatering/ 
tandfill. 
overflow to 
neutralization sump 


to neutralization sump 


to 

neutralization sump 


pffluent to MISA 
monitoring point/ 
to CCW outfall 

! 
1 



MISA Moiiitoring Data en Neutralizatioii Sump Effluent 

Analytical! A sumraa:ry of average concentration and loading 
data for all parafneters found in effluent from neutralization 
sumps at fossil stations are provided in tables 7 and 8 of 
■ appendix B. Data for nuclear stations are provided in ^ tables 18' 
and 19. Twenty- seven parametere were found in neutralization, 
sump effluent at fossil stations and twenty- six parameters at 
nuclear stations. Data for Atikokan, Lennox, Thunder Bay and all 
nuclear stations represent contaminants which are released 
directly to receiving waters. At Lakeview, Lambton and Nanticoke 
neutralization sump effluent is directed to the ash treatment 
system; therefore, data collected for these sites represents 
levels of contaminants prior to receiving final treatment. 

The pH of neutralization sump effluent is variable due to 
the regeneration of .resins with acid and ciaustic. Of the direct 
discharging neutralization sumps, levels of TSS were highest at 
Bruce-B (avg. « 147 mg/L) . During the MISA monitoring period, 
the neutralization sump at Bruce-B received both filter backwash 
and clarifier underflow and discharged without treatment. A new 
Bruce-B WTP was commissioned in January, 1994 which directs 
filter backwash and clarifier underflow to a thickener, 

Metals found in neutralization sump effluent can result 
from; 

• cdncentrating of metals on ion exchange resins or filtered 
particulate from intake water, 

• impurities in regenerant chemicals (mercury) , 

• corrosion of chemical storage vessels, 

• treatment chemicals . \ 
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,As expected, aluminum concent rations were highest at ■thO'Se 
stations using water treatment chemicals containing aluminum. 

Chloroform and other trihalome thanes {THMe) are formed 
during the chlorination ©■£■ intake water. TlM,e were the only 
organics detected consistently in neutralization sump effluent.* 
Intake waters are chlorinated during summer months for prevention 
of zebra museel infestation and resin biofouling. Chlorination . 
is limited only to the amount neeeesary because chlorinated 
organics thermally decompose to produce corrosive chloride ions 
in boilers. Phenolics (4AAP) was found at an average of 68 mg/L 
at Atikokan and 34 mg/L at Thunder Bay. Intake waters at both of 
these stations had an average phenolics concentration of 47 mg/L. 

TO'aciGityt Only thO'Se stations with neutralization sump 
effluent discharged directly to receiving waters were tested for 

toxicity (ie. Atikokan, Lennox,, Thunder Bay and- all nuclear 
stations) . 

Neutralization sump effluent from Bruce -A| Darlington and 
Thunder Bay were the most toxic effluent streams in the sector. 

Toxicitv - Fossil : Neutralization sump effluent at Thunder 
Bay was consistently toxic to both rainbow trout and Daphnia 
raagna. Samples from Thunder Bay had extremes in pH (>10.5 to 
<2.3) . , Cbpper, aluminum "and -strontium, were also identified -ae 
possible contributors to the toxicity of this effluent. Samples 
from Atikokan were infrequently toxic to rainbow trout and 
Daphnia magna, Saraples from Lennox were non- toxic. A summary of 
toxicity test results is provided in table 1 of appendix C, 

Toxicitv - Nuclear: Neutralization eump effluent at Bruce - 
A and Darlington were consistently toxic to both rainbow trout 
and Daphnia magna. Causes for toxicity appears to be primarily 
pH related. The pH of neutralization sump effluent from these 
sites is frequently <3 . High concentrations of total suspended 
solids and moderate concentrations of copper, zinc and aluminum 
have also been identified as possible contributors to the 
toxicity of these streams. Samplee from Bruce-B and Pickering 
were infrequently toxic to both rainbow trout and Daphnia magna. 
Only one sample from Pickering was •found toxic. The pH of this 
sample was <2.3. Two samples from Bruce-B were toxic to Daphnia 
magna onlyi The pH of these samples was approximately 5 and 
aluminum concentrations exceeded 30 mg/L, A suinmary of toxicity 
test reeults is provided in table 2 of appendix C. 
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3-S*2 Boiler Blowdown Efflueiiti 

BO'iler blowddwn, occurs for both operating control and maintenance ' 
of boiler water chemistry. In either case, some of the boiler 
water is drained from the steam drum and discharged either to the 

forebay or, to the'--C^CW outfall, depending on the station. 

During normal operation, the steam drum water level must be 
maintained at a specified level (this is an indication of the 
pressure in the steam drum) . At the time of boiler startup; 
thermal expaneion increases the volume of water in the boiler; 
therefore , operators must drain water through blowdown in order 
to maintain the appropriate steam drum water level. Blowdown for 
operational reasons occurs primarily at fossil stations due the 
more frequent boiler start ups • . ,, 

Boiler blowdown is required to maintain boiler water 
chemistry because operation of a boiler eventually results in the 
build-up of impurities in the steam drum. To prevent the 
concentration of impurities from becoming too high a portion of 
the boiler water is released ' (blowdo'wn) either continuously or 
intermittently and replaced by an equivalent quantity of high 
quality water from the water treatment plant. The addition of ' 
boiler makeup water allows the reduction of undesirable chemical 
content. Blow down rates vary depending on the rate of build-up 
of impurities which, in turn, depends on the quality of boiler 
feed water, in- leakage at the condenser, the amount of corrosion 
and quantities of ehemicals added for control of corrosion and 
scaling. Boiler water quality is monitored on a regular basis 
and boiler blowdown is conducted manually as required. 

Treatment chemicals are added to the boiler system to reduce 
corrosion and scaling. Phosphate is used at all fossil stations 
to control scaling; however, it is not used at nucleair stations. 
Hydrazine is used at all fossil and nuclear stations to consume 
oxygen. At Bruce-B and Darlington where the steam/feed water 
system is constructed from fertoue metal, pH of boiler water is 
contrdlled using ammonia. At Pickering and Bruce -A, where some 
heat exchangers contain brass tubes, morpholine is used for pH 
control because ammonia causes corrosion of copper. All fossil 
St at ions use ammonia for pH control. Morpholine is not used 
because it breaks down to form corrosive organic acids at the 
higher operating temperatures of fossil boilers. Table 3.7 
prdvides usage of boiler treatmant chemicals for 1991. . ' 



3-15 



Section 3 - Wastewittr Effluent 



Table 3.7 
Bulk Boiler Chemical Usage, kg I1991P 



Station 


Hydrazine 


Ammonia 


Morpholine 


Phosphate 


Atlkokan 


" N/A 


N/A 


not used 


Nl/A 


Lakeview' 


. N/A 


N/A 


not used 


N/A 


Lambton 


N/A 


N/A 


not used 


N/A 


Lennox 


Nl/A 


N/A 


not used 


N/A 


Nanticoke 


N/A 


N/A 


not used 


N/A 


Thunder Bay 


N/A 


N/A 


not used 


N/A 


Bruce-A. 


4;054 


not used 


11,659 


not used 


Bruce-B 


5,7S7 


2,490 


3,747 


not used 


Darlington 


7,097' 


1,809 


not used 


not used 


Pickering 


4,iOO 


not used 


5,678 


not used 



MISA Moaitoriag Data on Boiler Blowdown Effluent 

-Inalytieals A summary of average concentrations for all 
parameters found in boiler blowdown effluent is provided in table 
33 of appendix B. MISA monitoring data indicate that boiler 
blowdo%m is generally of high quality. With the exception of 
added treatment chemicals, levels of contaminants are often lower 
than intake •water. Fourteen parameters were found in boiler 
blowdown effluent from foseil stations, twelve parameters were 
found in boiler blowdown effluent from nuclear stations , 
Parameters found at highest concentrations included 
ammonia+ammonium and total Kjeldahl nitrogen at all generating 
stations and phosphorus at all fossil stations (particularly 
Lambton) .; pH is also typically elevated (ie. >8.5) at all 
stations. Copper was found at elevated levels in three of eight 
boilers monitored at Nanticoke (average concentrations 282, 711, 
3117 ug/L) , , . 

Toxicity's Boiler blowdown -effluent streams -from all fossil 
stations were consistently toxic to Daphnia magna- and frequently 
toxic to rainbow trout. Toxicity of boiler blowdown effluents 
from nuclear stations varied. Boiler blowdown effluent at 
Pickering was consistently toxic to rainbow trout and Daphnia 
magna. In contrast, boiler blowdown at Bruce~B was relatively 
non- toxic with only one sample lethal to Daphnia and none lethal 
to trout. MISA analytical data indicate that the toxicity of 
boiler blowdown effluent is due to combinations of factors 
including low 'ionic strength: (ie. low conductivity), pH >9,' free 
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ammonia >100 ug/L and elevated levels of copper and zinc. A . - 
summary of toxicity test resulte for boiler blowdown at fossil 
stations ie provided in table 1 of appendix C. Results from .. 
nuclear stations are contained in table 2. 

3.5.3 ■■ Oily Water Separator If fluent 

Oil and grease, from potentially or always oily areas of 
generating stations, is contained using dikes, blocking floor 
drains, inspecting sumps before pumpout or directing oily 
drainage to an oily water treatment system depending on design 
differenceB at each station. Oily water treatment eystems 
monitored at each station are described below. ^ .. ■ - ^ ,„ ,., 

Foflsil Statioasi At Atikokan, Thunder Bay, Lakevlew and 
Lennox, floor drains where the potential for oil contamination 
exists are separated from the normal floor drain system and 
routed to an oily water treatment system. Tilted plate 
separators are used at Thunder Bay (1) and Lake view (2). At 
Atikokan, oil is separated by holding drainage in a large 
guieecent tank and skimming surface oil to an oil holding sump. 
Cooling water from oil coolers is also processed through the oily 
water treatment syatem at Atikokan. At Lennox, oily drainage 
from the boilerhouee is treated by an American Petroleum 
Institute (API) type oil water eeparator and then by dissolved 
air flotation (DAF) . Treated effluent is directed to a holding 
pond for analysis and can be recycled if levels exceed limits. 
Storm water from the oil storage tanks area is also routed to the • 
oily water treatment system, at Lennox. 

The water phase from oily water treatment systems is 
discharged to the CCW. At coal fired stations, recovered oil is 

sprayed on the coal pile as dust suppressant . 

Nuelear Stations s Each nuclear station has an oily water 
treatment eystem for processing drainage contaminated with oil; 

however, the location and application of the treatment systems ■ 
differ depending on the design of each station. All systems 
include a phase separation tank(s) and granular activated carbon 
filters. 

O'ily water separators are installed at Pickering NGS A&B^ to 
provide treatment of drainage from the transformer areas and oil 
tank farms. Water from, these areas is due pr,ira,arily to 
precipitation runoff. Runoff is retained in a diked area and ; 
drained, through, the oily water treatment system to the CCW 
whenever the area is full. 
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At Darlington NGS, effluent from areas most susceptible to 
oil c on t ami nation, with the exception of the switch yard, are 
directed to the oily water collection system. Areas of 
collection include inactive floor drains potentially contaminated 
with oil, tank farm diked areas, transformer pits, standby dieeel 
generator areas (emergency power) , and turbine hall lube oil 
processing areas. The treatment syetem includes 0/W separation, 
polyurethane (1) and carbon (2) filters. During the MISA 
monitoring period the polyurethane and granular carbon filters of 
this treatment system were not commissioned; therefore, the data 
collected are based on a system used a large holding pond and 
phase separation facility. Oil that acGumulated above the water 
surface was drawn off for disposal using "sucker trucks" as 
required. This is a batch release system and because effluent is 
collected from potentially oily areas within the station and 
outdoors, the volumes are sensitive to precipitation. Monthly 
monitoring of this effluent was required under the MISA 
monitoring regulation, MISA data indicate an average discharge 
volupe of 27 m^. Station data (1992/93) shows the discharge of 
nominal 4 m- batches about twice per month. 

At Bruce-A and Bruce-B, O/W treatment systems are available 
to process oil contaminated water collected from alinost any area 
of the station. Oily waste is pumped/drained into drums and 
transported to the 0/W separator. The water phase is discharged 

to the RLWM system beeause water collected from a radioactive 
area of the station may contain tritium. 

MISA Ifo&ltoz'ing Data on. Oil/Water Separator Effluent i 

Analytical s A summary of average concentration and loading 

data for all „ parameters found in, oily water separator effluent at 
fossil stations is provided in tables 5 and 6 of appendix B . 
Concentration data for oily water separator effluent from nuclear 
stations is provided in table 20 . 

Twenty- four parameters were found in effluent from oily water 
separators at fossil stations and twenty- three parameters at 
nuclear stations. The average oil & grease concentrations was 
highest at Lakeview (ctrlpt 2300, avg. = 13 mg/L) . Phenol ics 
{4AAP) was found at an average of 58 mg/L at Atikokan and 43 mg/L 
at Thunder Bay. Intake waters at both of these stations had an 
average phenolics concentration of 47 mg/L, 

Toxic itys 

Fossil : All samples from Atikokan, Lennox and Thunder Bay 
were non- toxic. Only one of twenty- three samples from Lakeview 
were toxic to rainbow trout. Five of twenty- three were toxic to 
Daphnia magna. A summary of toxicity test results is provided in 
table 1 of appendix C. 
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Nuclear ; ■ Only stations with direct discharging oily water ' 
separator effluent streams (ie,. Darlington and- Pickering) - were " •, 
sampled for toxicity. Samples from Darlington were toxic to 
trout in three out of twelve samples and toxic to Daplinia magna 
in four out of twelve samples . These samples had pH >8 and high 
eoncentrations of zinc an oil & greaee . Samples from Pickering 
were infrequently toxic --to trout in one out of twenty-one 
samples and to Daphnia magna in one out of twenty-one samples . 
h summary of toxicity test results is provided in table 2 of 

appendix C . ■ . . ■ 

t ■ ... 

3.5.4 ' Equipffieat Cleaning Effluent 

», 

Wastewaters monitored at fossil stations under the 
classification of equipment eleaning effluent include boiler acid 
washes, air preheater washes and boiler external washes. Up to 
the end of MISA monitoring, a boiler cleaning had not been 
conducted at a nuclear station. Nuclear powered stations do not 
have air preheaters . Wastewaters monitored under the 
classification of equipment cleaning effluent at nuclear stations 
included boiler layup at Pickering and Bruce-B and heating steam ' 
condensate at Darlington. Each of these effluents is described . 
below. 

Boileir Acid Wash - Fossil Stations 

In order to maintain boiler efficiency^ acid washing of the 
waterside of boiler tubes is required to remove metal oxides 
which deposit on the heat exchange surfaces. These washes are 
conducted infrequently; generally every 2 - 6 years depending on 
the number of operating hours. During the MISA monitoring 
period, Lakeview, L^mbton and Nanticoke conducted boiler acid 
washes . Wastewater from boiler acid washes at Lakeview, 
monitored upstream of treatment at ctrlpt 190 0, are directed for 
GO -treatment and monitoring with coal pile runoff in the coal 
pile drainage ponds (ctrlpt 1800) . At Lambton boiler acid washes ' 
are directed to an acid wash pond. If necessary, thci contents O'f , 
the pond are neutralized using cauetic. Overflow from the pond 
{monitored at ctrlpt 1500) is directed to Lake Lambton (ctrlpt 
1100) . At Nanticoke, boiler acid wash is directed to the ash 
lagoons for co-treatment with boiler bottom/fly ash (ctrlpt 
0100) . Boiler acid washes at Nanticoke were monitored untreated, 
upstream of the ash lagoons. Lennox did not discharge boiler, 
acid washes during the MISA monitoring period. When conducted 
acid washes are held in a pond for evaporation. Up to the MISA 
monitoring period, boiler washes had not been conducted at 
Atikokan or Thunder Bay. At Thunder Bay, a vinyl lined 
containment pond is available to accept any boiler cleaning 



3= 19 



Section 3 - Wastewater Effluent 

wastes for treatment with lime. The neutralized effluent will be 
routed to the ash treatment syetero before discharge . A 
containment pond does not exist at Atikokan; therefore, boiler 
cleaning wastes will likely be diecharged to a clay lined 
containment ditch. After neutralization overflow from the ditch 
will be unblocked to drain to the former mine waste pond which is 
also used at this site to collect coal pile runoff. 

MISA Monitoring Data on Boiler Acid Washes - Fossil Stations 

.Analytical I A summary O'f average concentrations for all 
pararaeters found in wastewaters from boiler acid washes is 
provided in "table 41 of appendix B. Lakeview, Lambton and 
Nanticoke .conducted boiler 'acid washes during the MISA monitoring 
period. One discharge was reported from Lakeview and two 
discharges from Lambton. Parametere found at highest 
concentrations were boron, lithium, strontium and iron. Four 
discharges were sampled (upstream of treatment) for boiler acid 
washes conducted at Nanticoke. Levels of all contaminants are 
higher than those found in boiler acid washes at Lakeview or 
Lambton. Sixteen parameters were found. Parameters found at the 
highest concentrations were aramonia+ammonium, total kjeldahl 
nitrogen, dissolved organic carbon, total phosphorus, total 
suspended solids, aluminum, cadmium, copper, lead, molybdenum, 
nickel, zinc, iron and phenolics (4AAP) * 

ToMieityi Toxicity testing was not re^quired for boiler 
acid wash effluent because monitoring was conducted upstream of 
treatment . 

Air Preheater Wash ~ Fossil Stations ^ ■ -,_ '" ' ^ 

Before entering the furnace, combustion air is pre-heated 
using recovered heat. In order to maintain heat exchange 
efficiency, air pre-heater tubes are washed with water to remove 
fly ash which accumulates on the heat exchange surfaces. Air • 
pre-heater wash water will be high in suspended solids and 
dissolved metals. These washes are required Infrequently 
(approximately twice a year) depending on the number of operating 
hours, station design and type of coal. Up to the time of MISA 
monitoring, air pre-heater washes had not been conducted at 
Atikokan or Thunder Bay. Pre-heater washes at these stations 
will be very infrequent because the electrostatic precipitators 
are situated on the hot side of the pre -heaters. When performed, 
air pre-heater washes at Thunder Bay will be channelled to a 
containment pond for treatment and analysis prior to discharge. 
Atikokan plans to treat air pre-heater washes in the clarifiers 
of the ash treatment system. Lakeview directs air pre-heater 
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washes to the bottom ash settling pond. After pre -heater washes 
are perforraed, the pond is treated with lime to a pH of 8 - 9.5. 
Effluent from the pond is then paesed through the ash filtration 
plant. At Lennox, air pre -heater washes are directed through a 
primary surge lagoon and a secondary settling lagoon. A 
monitoring and control system adjusts the pH of the wastewater by 
injecting sodium hydroxide prior to entering the lagoons. At 
Nanticoke, .air pre-heater- washes are discharged . tO' the ash 
lagoons. At Lambton, before performing an air pre -heater wash, 
one ash settling tank is completely drained to aqcept the pre - 
heater wash 'waste. Sodium, hydroxide is injected into^ the tank 
via the neutralization sump to adjust the pH. The tank is then 
put back into regular service and the contents passed through the 
ash filtration plant prior to discharge . , . ' ^ 

MISA Monitoriag Data on Air Pre-haater Washes - Fossil Stations 

■-Analytical: A eummary of average concentrations for all ■ 
parameters found in wastewaters from air pre-heater washes is 
provided in table 41 of appendix B. 

Air pre -heater washes were conducted at Lakeview, Lambton and 
Nanticoke during the MISA monitoring period. Wash waters at 
Lake view and Lambton were high in boron and lithium. The pre- 
heater wash at Lakeview was also high in iron. At Nanticoke, 
pre-heater washes were conducted on all eight boilers during the 
MISA monitoring period. Wash effluent was high in total 
phoBphorus, total suspended solids, aluminum, boron, cadmium, , 
chromium, cobalt, copper, lead, lithium, molybdenum, nickel, 
strontium, thallium, vanadium, zinc and iron. 

Toxicity I Toxicity testing was not required for boiler 
acid wash effluent because monitoring was conducted upstream of 
treatment . 



Bollez' lacterDLal Washes - Fossil Statlona 

External surfaces of boilers are washed to remove 
accumulated ash. These external washes_ are conducted very 
infrequently. During the MISA monitoring period Nanticoke boiler 
units 2, 4 and 7 were washed. Wastewaters generated were 
monitored prior to receiving treatment in the ash lagoons. 

MISA Monitoring ^ Data on ;ixt0rnal Boll-er Washes 

Analytical: A summary of average concentrations for all -. 
parameters found in wastewaters from, boiler external washes is 
provided in table 41 of appendix B. One sample was reported for 
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each unit at Nanticoke. Parameters found at the higheet 
concentrations were ainmonia+ ammonium, nitrate+nitrite, total 
kjeldahl nitrogen, dissolved organic carbon, total organic 
carbon, total euspended solids, aluminum, boron, cobalt, cadmium, 
chromium, copper, lead, lithium, molybdenum, nickel, strontium, 
zinc, iron, phenolics (4AAP) and oil & grease. 

Toacicity: Toxicity testing was not required for boiler 
acid wash effluent because monitoring was conducted upstream of 
treatment. 

Boiler Lay-up - Nuclear Stations- - ' ■ 

Boiler lay-up is treated water -used to fill and protect 
boilers and associated pipework from corrosion during extended 
outages. Treatment chemicals like those used to maintain boiler 
feedwater chemistry (ie, hydrazine, ammonia) are used but at 
higher concentrations. At nuclear stations, boilers in a wet 
lay-up state provide the heat sink for a fuelled, shutdown 
reactor which is required under the operating license issued by 
the Atomic Energy Control Board (AECl) . At all generating 
stations (fossil and nuclear) boiler lay-up is discharged 
untreated. Boiler lay-up was discharged only at Bruce-B NGS and 
Pickering NGS during the MISA monitoring period. 

MISA Monitoring Data on Muelear Station loiler Lay-iip 

Anmlytieal: A summary o'f average ^ concentrations for all 
parameters found in boiler layup effluent is provided in table 41, 
of appendix B. Eleven parametere were found in boiler lay-up 
effluent. Parameters found at the highest concentrations 
included ammonia and copper at Bruce-B and copper, nickel, zinc, 
iron and oil & grease at Pickering. / , ' 

Toaeicitys A single eample collected from Pickering boiler 

lay-up effluent was toxic to both Daphnia magna and rainbow - 
trout . , . 

Darlington NGS Heatiiag Ste^am Condensate ■- Control Point 2700 

During winter stations are heated using boiler steam. Condensate 
from heating steam is normally reused. At Darlington NGS 
temporary construction boilers were used to provide heat and 
condensate from this system was discharged. This effluent was 
monitored at control point 2700 under the MISA monitoring 
regulation. 



3 ■ 22' 



"". ■ - '' ,5 . ._ Section 3 - Wastewater Efflyent - 

MISA Moait©«ing Data on Darlingtoa Hea.tiag Ste^am Gondaagate 

Analytical: A sumiiary of average concent rat ions -for all_ 
parameters found in heating steam condensate is provided in table 
41 of appendix B. Ten parameters were found in heating steam 
condensate from Darlington NGS. The quality of this effluent was 
similar to boiler blowdown. Parametere found at the highest 
concentrations were iron and zinc. 

Toxicity s . Heating steam condensate was not tested for 

toxicity. 

' .- ' 

3,5,i liiilding Effluent 

iMilding If fluent - Fossil Stations 

Building effluent streams were monitored at four fossil 
generating stations for a total of twenty-eight streams. 
Building effluent streams were not raonitored at Atikokan or .. 
Thunder Bay generating stations because they are composed of 
typically noncontaminated service cooling water. At both 
Atikokan and Thunder Bay bottom ash hopper overflows are directed 
to the ash transport water treatment system. Floor drains witki 
potential for solids contamination are also directed to the ash 
treatment system. Potentially oily floor drains are directed to 
the oil water separator. At Atikokan cooling water for all oil 
heat exchangers is also directed through the stations oil/water 
eeparator, - . ' , ^ ■ -• ,, - . .._ * 

Effluent streams monitored at foBsil stations under the 
classification of building effluent are of two types; 1.) 
boilerhouse/turbine hall drainage and 2.) pumphouee drainage, 

IJ Boilerhouse /Turbine Hall Drainage r These effluent streame 
are composed of approximately 95% cooling water. The cooling 
water is used in heat exchangere for cooling transformers and 
lubrication oil. There is potential for leaks or spills of oil 
to the cooling water. The remaining effluent (approx.. 5%), 
originates primarily from the bottom ash hopper overflow drains 
(aeh hopper seal and ash hopper quench overflow) . At Lakeview, 
Lambton and Nanti coke, overflow from the bottom ash hopper system 
is esqpected to contribute the bulk of the net suspended solids 
loading to building effluent streams. Some monitoring for TSS in 
hopper overflows at Lakeview was conducted after the MISA 
monitoring period^. Concentrations were typically 40 mg/L. 
Overflow from the bottom ash hopper at Atikokan and Thunder Bay 
is directed to the ash treatment system. Floor drains contribute 
a minor proportion to the volume to these streams. There is 
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potential for spills of oil, ash or coal to contaminate floor 
drains. Flows of boilerhouse/turbine hall drainage range from- 
15,000 to 50,000 m^/day depending on. the station. 

2.) Pumphouse Drainage : This effluent is composed of leakage 
from cooling water pump glands/seals. There is potential for 
leaks and/or spills of oil from the pumps. Suspended solids may 
be picked up from floors and/or concrete gutters . Flow from 
these effluents are low (<S00 m^/day) in comparison to 
boilerhouse/turbine hall drainage. 

One additional building effluent monitored at Lambton which 
does not fit the two general classes of building effluent 
described above originates from the coal yard maintenance 
building. This effluent is composed primarily of water used to 
wash down coal scrapers or for other maintenance activities. 
This effluent drains through an oil/water separator prior to the 
MISA monitoring point (control point 2200) . 

The number of building effluent streams monitored at each 
fossil station and the range of estimated flows are provided in 
table 3.8. The flows are revised estimates based on additional 
information obtained after the MISA monitoring period'*. Flows 
are m^/day/streara except where indicated. 

Table 3.8 . • 

Range of Effluent Volumes 
Building Effluent - Fossil Stations 



Station 


Boiierhoyse turbine hall 


Pumphouse 


Other 


Number of 
Streams 


-Average Flows 
m'/day/strearn 


Number of 
Streams 


- Average Flows 
m'/day/stream 


Number of 
Streams 


-Flow 


Lakeview 


S 


34.000 - 74,000 


1 


125 


- 




Lambton 


2 


30,000 


3 


1 1 - 300 


._ 1 ■' 


0.006 mVlO min 


Lennox 


4 


14,800 


1 


450 


■ ■ - . 


-■ 


Nanticoke 


8 


2i,700- 48300 


4 


0.35 m^/3 min. 


- 


^' 



Bui Ming Effluent - Nuclear Stmt ions 

Building effluent streams were monitored on a monthly basis 
at 36 control points at nuclear stations. At -Bruce -A, Bruce-B 
and Darlington nuclear stations, streams monitored under the 
classification of buildirig effluent are composed of leakage from 
the boiler/feedwater system. Wastewaters from inactive floor and 
equipment drains are directed to sumps, when a sump is full it is 
batch discharged to the cooling water outfall. There is 
potential for oil to enter sumps through leaks and floor and 



3 - 24 



Section 3 - V/astewater Effluent 



equipment washings. At Pickering service cooling water is 

combined with boiler/feedwater system drainage prior to 
monitoring; therefore, the volumes are iiiuch greater. 

The number of building effluent streams monitored at each 
station and the range of estimated flows are provided in table 
3.9. Flows are m^/day/stream. The flows are revised estimates 

based on additional information obtained after the MISA 
monitoring period^. 

Table 3.9 
Range of Efflueint Voloimes ^ ' 

,/ "•. Building Effluent - Nuclear Stations - ; 



Station 


Building Effluent 


Number of 
Streams 


-Averagi Flows 
m^/daY/stream 


Bruc«-A NQS 


4 


17- ii 


Bryce-i MGS 


8 


< 1 - 1 75 


Darlington NOS 


16 


<1 ^ 15 


Pickerine NQS 


8 


1,,- 2700 



if » 



MIiBA Monitor l&g Dm/ta on Building Effluent: 

.^imlyticmls A summ_ary of average concentratione for all 
parameters found in building effluent at fossil stations is 
provided in table 34 of appendix B. Data for building effluent 

at nuclear stations are provided in table 36. 

Building effluent streams were monitored at a monthly 
frequency. Twelve parameters were found in building effluent at 
fossil stations, eighteen parameters at nuclear stations. 

Lakeview and Nanticoke building effluent data show increased 
levels of TSS compared to intake water data. TSS levels at 
Lambton and Lennox are comparable to intake water levels. 

- '' . 

Darlington NGS building effluent showed higher 
concentrations of TSS, iron, zinc, copper, phenolics (4AAP) and 
oil St grease in building effluent compared to other nuclear 
stations. Building effluent at Pickering was high in TSS (avg. - 
63 mg/L) and iron (avg. = 529 ug/L) . 

At Darlington the discharge volumes are quite low; 
therefore, the loadings are also low. Loadings from building 

effluent streams at Darlington (and Bruce -A and Bruce -B) comprise 
a minor proportion of the total station loadings. At Pickering 
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NGS, loadinge are much larger beeauee building effluent streams 
are mixed with large volumes of cooling water. 

Toacicity; • Toxicity testing was not conducted on^ building 
effluent. . ■ « _ . 

3.5.6 Cooling Water , . » 

At both fossil fuelled and nuclear powered stations, there 
are two main cooling water systems, condenser cooling water (CGW) 

and service cooling water (SW) . 

Condenser cooling water (CCW) is used "to condense low 
pressure steam after it has served its purpose as the driving 
force for the power turbines. CCW is returned to the lake up to . 
11,1 degrees celsius warmer than intake water. Daily on-line 
temperature monitoring of CCW at both intake and outfall is 
carried out at all fossil and nuclear stations. '' . 

Service water is primarily used for cooling equipment such 
as lube oil heat exchangers, air conditioning units, etc. and, at 
most stations, is discharged along with the CCW. Some service 
water is used in the, ash handling process at fossil stations. 
Se:rvice: water is also used as feed water to the 'WTP for 
production of high quality boiler feed water. Service water is 
chlorinated during summer months for control of zebra mussele, 

MiiA Monitoring Datm on Cooling Water Effluents 

Analytical!: CoO'ling water streams were monitOired at a 
monthly frequency. A summary of average concentrations for all 

parameters fomnd in cooling water effluent is provided in tables 
37 and 38. of appendix B., Temperature data for fO'Ssil stations 

and "nuclear stations are provided in table 50 and 51 
respectively. 

Toxicity! With the exception of the reactor building. * 
service water at Pickering NGS-B, all cooling water samples 
collected were non- toxic to both Daphnia magna and rainbow trout. 
Reactor building service water at Pickering NQS-B was toxic to 
both Daphnia Magna and rainbow trout in two of the four samples 
tested. This effluent was not expected to be found toxic. 
Analytical data showed high levels of copper in both toxic 
samples. This stream is currently being resampled re^ Minutes of 
LSS meeting - Action-. Ontario Hydro. 
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3.5.7 Storm, Waters . . - ""• ■ 

Representative storm water streams were monitored at all , 
eites in the EPGS during one stO'rm- event each month. With the 
exception of runoff from coal piles and those stations which 
direct potentially oily stormwaters to an oil/water separator 
(ie,. Lennox, Pickering, Darlington) there is no treatment 
provided for stormwatfer at any of the generating stations . Storm 
waters discharge directly to the receiving watercourses or tO' CCW 
through culverts or drains. The purpose of monitoring storm 
water wae to provide a comparison between the quality of storm 
waters and process effluent streams , _ , ,. ^ . „ ■ 

MIBA Monitoring Data on Stosa Water If fluent: 

.Analytieal : A eumraary of average concentration data for all 
parameters -found in storm waters is provided in tables 42 and 44 . 
of appendix B, Parameters found at the highest concentrations in 
storm waters, depending on the site, were total suspended 
solids, iron, aluminum, zinc, arsenic, phenolics (4AAP) and oil & 
grease. PCBs were found in storm waters at Lakeview, Lambton, 
Lennox, Decew Falls and Bruce- A. Octa and hepta dioxin/furans 
were found in storm waters at R.L. Hearn. 

Toseioitys Toxicity testing was not conducted on 
stomiwaters . 



3j8 Effluent fronrii Hydraulic Gerieratin.g Stations 

Wastewaters generated by hydraulic stations are minimal in 
comparison to fossil and nuclear powered generating stations. 
Building sump discharges were monitored at each of the six 
selected hydraulic stations. Building sumps collect floor and 
roof drainage, inspeetion tunnel drainage and equipment drainage 
Water from periodic dewatering of turbines prior to maintenance 
is also discharged to building sumps. In addition, transformer 
cooling water was monitored at two stations; Sir Adam Beck and 
Decew Falls. 



MISA Monitoring Data on Effluent from Hydramlic Stations: 

.Analytical s Concentration data for building effluent are 
provided in table 35 of appendix B» Parameters found at highest 
concentrations in building effluent were total suspended solids 
and iron. Data for cooling water are provided in table 39. 
Concentrations for parameters found in aooling water are similar 
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to intake levele. Data for storm waters are provided in table 
43. Parameters found at the highest concent rat ions in storm, 
waters, depending on the site, were total suspended solids, ■' " 

iron, aluminum, zinc, arsenic, phenolics (4AAP) and oil & grease. 

Toxicity s '' . ^ . 

Toxicity testing was conducted on transformer cooling waters at 

two stations; Decew Falls and Sir Adam Beck. None of the samples 
were toxic,. 



Nuclear Support Facilities ; ^ . 1 / 

■Nuclear support- facilities include the Bruce Heavy Water 
Plant (BHWP) , Bruce Nuclear Power Development Services (BNPDS) . 
and the Darlington Construction Site. Since each of these 
facilities are unique they are discussed separately. 

»' ' ' 

3.7 Bruce Heavy Water Plant (BHWP) 

The following sections provide a description of each 
effluent type at the PHWP including ;^ wastewater volumes, sdurces, 
technology in place and a summary of the analytical and toxicity 
results from the MISA monitoring period. 
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If fluent Volumes - Bruce Heavy Water Plant: 



A total of eight effluent streams were monitored at the 
Bruce Heavy Water Plant including two storm water streams. Table 
3.10 lists each of the streams (excluding storm water) monitored 
and the average discharge: " volumes for each effluent over the MISA 

monitoring period. 

Table 3.10 . ' 

Bruce Heavy Water Plant (BHWP) 
Average Effluent Volumes 



Effluent Description / Units of Flow 


Controil 
Point 


Average Flow 


Cliirifiiier Byilding Effluent. m^/daY 


0100 


5,050 


CoQlmg Witer Outfall, m'/day 


0200 


1,510,000 


Carbonated Equipment/Drain ", m^/diicharge 


0300 


1 6 {61 


if fluent Lagoons, m^/discharge 


0400 


705 CI 2) 


Process Effluent,, nm^/day ' 


0500 


7B.200 


Surface Water Treitment Facility, m^/discharge 


0600 


1,880 CI 21 



Notes: # of discharie volumes reported are indicated in brackets for intermittent streams. 
• * ^ monitored upstream of surface water treatment facility 
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3.7.2 



BHWP Process Effluent 



Coatrol Point 0500 



Effluent from the enriching units/ depleted in D^jO and 
eaturated with H2S, is passed through an HjS recovery system. H2S 
is flashed and then steam stripped to remove remaining dissolved 
H2S. Recovered H2S is reabsorbed into the incoming process feed 
water. The HjS recovery eystem is designed to lower the HjS 
concentration to <0. 1 mg/L. Monitors are in place on the 
discharge from the effluent stripper which automatically divert 
process effluent to the effluent lagoons (control point 0400) if 
the H2S concentration exceeds 1.0 mg/L. Moet of the HjS losses 
to the environment are through the process effluent. Ontario 
Hydro estimates that less than 10% of H2S losses are through 
other process drains and heat exchanger leake^,. 

Seal" oil is used in the HjS blower seals to prevent escape 
of H2S to the atmosphere. Some oil leakage into process water 
does occur. Estimates of daily oil loadings based on oil 
consumption data are provided in Table 3,11 «''^'«'^, 

Table 3.11 \ 

. ■• . " " • Oil Emission Rate •• - _, - • 



Year 


Hydrocarbon Seal Oil Lossei |kg/day) 


1990 


S1« 


19i1 


52^ 


1992 


132" 


1993 


14S» 



Oil losses are based on oil consumption data. 



MISA Monitoring Data - Coatrol Point 0500 

Analytical: A summary of the monitoring results are 
provided in tables 26 and 27 of appendix B. Nine parameters were 
found in BHWP process effluent. The source of sulphide is HjS 
which is the basic process chemical used in heavy water 
production. Oil and grease is due to leakage from blower seals. 

Toxicity : Twelve samples from PR 0500 were tested for 
toxicity to both Daphnia magna and rainbow trout during the MISA 
period. None were toxic. ' • ■ . 
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BBifP Effluant Lagoons 



Control Point 0400 



In the event of a process upset or K^B leak which causes the 
concentration in the process effluent to increase to >^1 mg/L. 
Process effluent is diverted to the effluent lagoons , The 
effluent lagoons are designed to provide a hLold-up. tirtie of 6-7 
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hours for one plant. This time is -considered ade^quate to allow. 
CQ'rrective ■ action in the event of a process upset. The lagoons 
are aerated to promote removal/oxidation of HjS and discharged 
when H^S levels are acceptable. The lagoons have an on-line H^S 
analyzer to monitor any drainage from the lagoons. 

Treated wafltewater from the "process drain system" is also 
directed to the effluent lagoons * The process drain system ■ ■ 

receives and treats HjS contaminated leaks and drainage from 

various areas of the plant. Process drain wastewater is steaiii 

stripped prior tO' discharge- to the effluent lagoons. The flow of. 
this stream, is intermittent, • - 



MISA Monitoring Data - Control Point 040 

Jtoalyticals A summary of the monitoring results from the 
process effluent lagoons (PR 0400) is provided in table 26 and 27 
of appendix B. Eleven parameters were found in effluent from the 
effluent lagoons. Sulphide which was expected to be found in 
this stream was not identified as a "priority 1" parameter. The 
primary source of iron is eacpected 'to- be corrosion. The- presence- 
of oil & grease is due to leakage of seal oil from blowers. 

Toselcitys Dischargee from the effluent lagoons' were 'not 
tested for toxicity. ' ■ 

3,7.4 luildiiig If fluent - Coatrol Point 0100 

Effluent monitored at .control point BE 0100 is comprised of 

wastewaters combined from a number of sources.. Each source is 
described briefly under the following sections. 

Deqasser Hotwell Df ainage : The main flow is degas ser 

hotwell drainage which is comprised of a mixture of condensed 

process steam, .and cooling water (-4-, 580 mVday) . ' ' 

Procese Filter Back wash Sump; Process feedwater is 

filtered in sand, filters and degassed before entering the 
process. Backwash from the filtration process is directed to the 

filter backwash sump before discharge to BE 0100. This stream is 
high in suspended solids. Filtered water is acidified to 
facilitate degassing. Degassed water is neutralized to pH 6.5 by 
addition of- sodium hydroxide prior 'to e.ntering the process . 

Domestic Water Drains; , Effluent from, the plant domestic 
water treatment system are; 

• filter .backwash and rinse from domestic w.a.ter filters 

• , overflow and drainage from domestic water contact tank 
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• elevator pit floor drains % "^ ' " 

• elevator pit mechanical room clean- out 

This stream is high in TSS and may contain oil from the elevator 
pit. 

Other intermittent streams which combine with degasser 
hotwell drainage include: 

• clarifier overflow ■ - , ' ' ' 

• . cooling water and supply pit drains , " 

• -' ■ cooling water return header and stand pipe drains 

• •condensate blowdown driim discharge: may contain ammonia 
from, boiler treatment chemicals and- copper from steam, 
tracing 

The total flow from intermittent streamB entering BE 0100 is • 
approximately -778 mVday. - .' 

MISA Monitoring Data - Control Point 0100 

'. " Analytical I ; A " summary of the monitoring, results is. 
contained in table 3 6 of appendix B . Four parameters were- found 
in samples collected from control point BE 0100. TSS and iron 
were found at the highest concentrations. The primary source of. 
TSS is expected to be from the backwash of sand filters. 

Toxicity I Toxicity samples were not collected at control 
point BE 0100. = . 

3.7 *i Surfaoe Water Treatment Facility - Control Point 0600 

The surface water treatment facility was construQted to ' 
control the high levels of iron found in storm waters at the BHWP 
and the high levels of iron and pH found in wastewaters produced 
from pipe treating and tower steara-outs associated with unit 
outages at BHWP. - - ,, , • • 

»■ 

The surface water treatment facility eoneists of a earthen 
erabankment lagoon divided into three cells; an inlet cell, a 
dirty cell and a clean cell. Wastewater in the dirty cell is 
oirculated over a bed of limestone to raise pH and reduce 
concentrations of soluble ferrous (Fe*^) iron prior to transfer 
of contents to the clean cell. Surface oil collected by an oil 
boom in the dirty cell is removed periodically with mobile 
equipment , 

Carbonated equipment /equipment dr ains. Control Point 0300: 
Carbonated equipment drains were monitored upstream of the SWTF 
in order to quantify contaminant levels prior to dilution with .„ 
other streams entering the SWTF. Effluent passing through this ' 
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-•■.■. '• " -I . ' ■ _ 

co;ritrol point includes waetewatar generated froin cleaning of heat 
exchangers and spent carbonate solution (1-2% Na^COj) which is 
used in the enriching units in prepaxation for' unit outages,, .. ; 

MISA MonitoriBg Data - Control Poiiits 0600 and 0300 ,; 

Analytical s A summary of average concentrations for 
parametere found in effluent from the surface water treatment 
facility are provided in table 41 of appendix B^ . 
Eight parameters were found. Parameters found at the highest ■.= 

concentrations were iron and aluminum,. . - . ^ . , 

A summa:ry of average concentrations for parameters found in^ 
effluent from equipment carbonating/cleaning (03 00) which was 
raonitored upstream of the surface water treatment facility are 
provided -.in table 41 O'f appendijc B'. Seven , parameters ■were found. 
Parameters found at the highest concentrations were copper, zinc, 
sulphide and iron. There are no sources of HjS discharging 
through _ this control' point . Sulphide found in this stream^ is ' 
expected to be from the cleaning wastes generated when removing 
metal sulphide scaling from heat exchanger tubes, 

Toxioityi The surface water treatment facility (0600) and 
equipment cleaning (0300) were not monitored for toxicity. 

3,7.6 Cooling Water Out fall - Control Foiat 020O 

Chemicals are not added to cooling water; however, a leak in 

an exchanger could result in M^S in the cooling water. HaS 

monitors are in place to detect any leaks, ' ' ,.- 

.?\ .■ ' • „ _ V ' • .- '' " ■ - ■ . " ' . '■ 
MIBA Monitoring Data - Control Point 0200 

.^lalytical.': A 'eumraary of average concentrations for all '^ 

parameters found in cooling water effluent from BHWP is provided 
in .table 38 of appendix B, Five parameters were found in cooling 
water. Levels were similar to intake concentrations. Data from 
temperature monitoring is contained in table 52 of appendix B. 

Toxicity: Four samples of coo'ling water were, tested for - 
toxicity. .All' were non- toxic. ' ■ 

3..7,.7 Sto.rm. Water ' .■ \ ' ' ' ■ \ . ■ ■ ■ ' . ' ' -..'- 

Two storm water streame were monitored at the Bruce Heavy 
Water Plant. 
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MI8A Monitoring Data on BKWF Storm Waters 

Analytical: Average concentrations for parameters found in 
etorm water are contained in table 45 of appendix B. Parameters 

found at the highest concentrations were total suspended solids 
and iron. 

Toxicity;: Storm waters were not tested for' toxicity. 



3,8 Bruce NuQlaar Power Development Services 

A total of fourteen effluent streams were monitored at BNPDS 
including six sto:rm water streams. The following sections 
provide a description of each effluent type including; wastewater 
volumes, sources, technology in place and a summary of the 
analytical and toxicity results from the MISA monitoring period. 
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Effluent Volumes - BlfPDS: 



Table 3 . 12 liste the average wastewater volumes (excluding . 
storm water) diecharged from each effluent type at BNPD over the 
MISA monitoring period. # 



Table 3.12 
Bruce Nuclear Power Development Services 
Average Effluerit Volumes , 



Effluant Description / Units of Flow 


Control 
Point 


Average Flow 


Sewage Treatment Plant, m-/day 


0100 


1680 


Steam Transformer Plant - A Lake, m^/day 


0200 


550 


Steam Transformer Plant - A NGS A, m*/diy 


0300 


5230 


SteafTi Transformir Plant - 0, m*/day 


0400 


S0S5 


Chemical Waste Pond, m^/discharge 


0600 


iSO (2) 


Waste Disposal Site, m^/discharge 


1 300 


1271 110} 


Neytralization Sump *', m^/day 


1400 


235 


Cooling Water Outfall, m^/day 


1500 


11600 



Notes- Number of discharge volumes reported are tndlcatid In brackets for all intermittent 
streams. All other effluent streams are discharged daily. - 

= monitored upstream of STP - O (ctrlpt 0400 J 
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3. 8. 2 Bruce Bulk St ©am Syst^i (BBSS) 

The purpose of the BBSS is to supply BHWP with medium 
pressure (MP) steam for the production of heavy water. MP steam 
is also provided for freeze protection, building heating and for 
use at the Bruce Energy Centre. ' Medium pressure steam is 
produced in one of two steam transformer plants, STP-A or STP-0. 
Effluent streams from both STP-A and STP-0 were monitored under 
the MISA monitoring regulation, 

3.8.3 Steam Transformer Plant -A (STP-A) - - . 
Control Points 0200 and 0300 

High pressure (HP) steam from Bruce -A is converted to medium 
pressure steam in steam transformer plant - A (STP-A). STP-A is 
the normal source of MP steam. Effluent from STP-A is composed 
primarily of drainage from the blowdown tanks and flash tanks . 
Flowrate from these tanks depends on the number of unite 
operating and the load on each unit. Lesser discharge volumes 
are contributed by: 

• HP condensate return pump eooling water, 

• Air compressor cooling water, 

• ■ HP condensate pump pit drainage r collects water from, gland 

seal leaks or water from a unit when it is drained. Due to 
• potential oil contamination from gland leaks this effluent 
passes through an oil separator. Under normal operation 
flow is minimal, . 

• Relief valve drainage: no flow under normal operatiori, 

• Roof drains and area drainage: present, only during. rain or 
thaw. : , . - . , 

Due to the large number of effluent streams from STP-A, 
wastewaters were monitored as ' comb'ined effluents at two discharge 
points. Control point 0200 includes flash tank drainage and 
roof /area drains and discharges directly to Lake Huron. Control 
point 0300 includes the remainder of STP-A drainage and 
discharges into the intake channel at Bruce NGS-A. 

MISA Monitoring Data - Control Feints 0200 and 0300 

Analytical: Average concentration and loading data for all 

parameters found in the above streams are provided in tables 26 
and 27 of appendix B. Eleven parameters were found in samples 
collected at control point 0200, ten parameters were found in 
samples collected at control point 0300. Levels of all 
parameters were comparable to intake levels. 

Toacicity! Monthly toxicity testing was conducted at both 
control point 0200 and control point 0300. Two samples collected 
from control point 0200 were toxic to Daphnia magna. All other 
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samples were 'non- toxic to ■ both Daphnia magna and rainbow trout., 
A summa:ry of toxicity • test results is provided in table 3 of '* 
appendix C. . 



3.8.4: ^ Steaa Transformer Plant -0 CSTP-0') /Condensatii Plant - 
Control Point 0.400 

Wastwaters monitorad at control point 040 includes drainage 
from STP-0 and the BNPD Services Condensate Plant, 

The purpose of STP-0 is to provide backup MP steam in the 
event that Bruce NGS-A cannot provide enough steam to STP-A. 
High pressure steam is supplied to STP-0 by the Bruce steam 
plant. 

Bruce St eam Plant: The Bruce steam plant houses two oil 
fired boilers which are kept on standby to provide high pressure 
steam to STP-0 when MP steam demand cannot be met by iSTP-A. 
Effluent from the Bruce steam plant includes boiler blowdown and 
floor drains. The main effluent is boiler blowdown (-262 
m^/day) , Under normal operation there is minimal effluent from 
the floor drains . Floor drainage from the Bruce steam plant 
passes through an oil/water separator before tying in with boiler 
blowdown effluent. Effluent streams from the Bruce steam plant 
were monitored at control point 0400 after combining with other 
STP-0' drainage. 

Utilities Building: The utilities building houses the 
demineralized water storage tanks, the STP-0 blowdown tank and an 
emergency boiler. Effluent streams from the utilities building 
include condensate makeup pump cooling water «65 m^/day and STP-0 
blowdown tank drainage -982 m^/day,. These streams were monitored 
at control point 04 00 after combining with other STP-0 drainage. 

The remaining drainage from STP-0 includes: 

• " HP condensate return pump cooling water -65 m^/day/unitj 

• flash tank drainage -982 m^/day, 

• intermittent blowdown -0 - 2290 m^/day/ 

• yard drainage: weather dependent. 

Condensate Plant: ' The purpose of the condensate 'plant is • ' 
to provide demineralized makeup water for the Bruce Bulk Steam 
System, The condensate plant is a water treatment plant 
consisting of sand filtration, carbon filtration and ion exchange 
treatment. Regeneration effluent is directed to the 
neutralization sump. Under normal operation the neutralization 
sump is pumped out twice per day. Sand filter backwash is 
relatively constant -209 mVday. Carbon filters are backwashed 
about once per month (approx. 227 m^) . Neutralization sump and 
backwash effluent streams were monitored at control point 0400 
after combining with other STP-O drainage. Neutralization sump 

«*■ ' * " ^ 
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I 

effluent was also monitored at the discharge from the ' — ^ 

neutralization sump (control point 1400) upstream of control I' 

Doint 0400. W 



MISA Monitoriiig Data - Control loint 040 



Analytiaal: A summary of average concentration and loading 






ALictj.ji,jLuajLs i\ auiiimcixy oi average concencracipn ana loaaing ■[ 

data for all parameters found in wastewater monitored at control -■' 
point 0400 are provided in tables 27 and 28 of appendix B. Ten 

parameters were found. Levels of all parameters were comparable ■ ^ 

to intake levels. B 

Toxicity s Monthly toxicity testing was conducted at 
control point 0400. All samples were non- toxic to both Daphnia M. 
magna and rainbow trout. ■' 

mSA Monitoring Data - Oonferoi Point 1400 B 

Analytical s A summary of average concentration and loading 
data for all parameters found in neutralization sump effluent fl 
(ctrlpt 14 00) which was monitored upstream of control point 0400 ■• 
are provided in tables 18 and 19 of appendix B. The 
neutralization sump at BNPD receivee only regeneration wastes; 
therefore, the parameters found represent those concentrated on 
ion exchange resins, Gorrosion products and impurities contained 
in regenerant chemicals. Raw water to this WTP is not 
chlorinated and trihalomethane compounds were not found in this 
effluent . 



I 



Toxicitys Toxicity testing was not conducted at control S 

point '1400. ^1' 

3.8,5 Sewage Treataant Plant - Control Point 0100 B 

'* 

An activated sludge treatment plant receives all domestic ^ 

sewage produced at the BNPD site. Alum is added to the aeration B 
tank for phosphorus removal . Final effluent is disinfected using • ™ 
chlorine gas (CI2) . Following a two stage digestion, sludge is 

transferred to a sludge lagoon. Sludge from the lagoon is spread ■ 

on local farm land once per year (approjf. 1360 mVyear) . B 

MISA Monitoring Data - Control Point 0100 »B 

Mialyticals A summary of average concentration and loading 
data for all parameters found effluent from the sewage treatment . B 

plant is provided in tables 27 and 28 of appendix B. Seventeen B 
parameters were found in samples collected at control point 0100. 

Parameters found at highest concentrations were ammonia, B 
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aluminum," strontium^, chloro'fo^rm and total residual oxidants..; _ The 
source of aluminum is alum added for phosphorue removal. 
Chloroform and bromodichlorme thane are formed during chlorination 
of the final discharge. 

Tonicity :"■ Monthly toxicity testing was conducted at 
control point 0100. All samples were non- toxic to both Daphnia 
magna and rainbow trout, A summary of toxicity test results is 
provided in table 3 of appendix C. . 

3,8„S Radioaativ© Waste StO'rag© Site - GontrO:! Podnt 13 00' 

The purpose of the radioactive waste storage site is to 
provide safe, retrievable etorage for the solid radioactive waste 
produced by Ontario Hydro. Wastes with high radiation fields are 
placed in an appropriate storage structure . Incinerable wastes 
are burned in the radioactive incinerator and the ashes stored in 
a low level storage building. There are two stormwater drainage 
pathways from the radioactive waste etorage site. Drainage from 
areas around low level storage buildings is directed' to the ■site 
drainage. Drainage from other storage Btructures passes through 
a sand filter bed before entering one of the site drainage 
ditches. . 



MISA Monitoring Data - Control Point 13 00' ■. -,' V 

Analytical: A summary of average concentrations, for all 

paraiiieters found in effluent from the BNPD waste disposal site is 
provided in table 40 of appendix B. Eight parameters were found 
in samples collected at control point 1300. Parameters found at 
•highest concentrations were total suspended solids, iron and 
zinc. 

Toxieity-i Toxicity testing was not conducted -at control 
point, 13 00. 

3, 8,7 Ghemical Waste Pond - Control Point OiO'O 

The. chemical waste pond is used to. retain wastewater 
generated from steam plant air preheater washing and boiler acid 
cleaning. Boiler cleaning is conducted infrequently. Each 
preheater is washed once per year and resulting sluriry is 
neutralized by adding caustic soda to the pond. Oncgi and . 
approval from the MOEE district office is obtained, BUpernatant 
from the pond is pumped to the Lake Huron via control point 0400. 
Volumes discharged over the years 1990 to 1993 are provided in 
table 3 . 13 . ' ^ ' , , ' . 
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Table 3.13 
BNPD Chemical Wa?te Pond 
Discharge Volumes 



Year 


Volume Discharied, m' 


1990 


580 


1991 


600 


1992 


360 


1993 


450 



MISA Monitoriiig Data - Control Point 0600 * - 

.Analytical: . A ■^summary O'f average concentrations for all 

parameters found at ' control "'point 0600 is 'providad .in table 41, of 

appendix B. There were only two discharges from the chemical 

waste pond during the MISA monitoring period. Parameters 

detected in both samples were dissolved organic carbon, copper 
and iron. . ^ .., ■- - - . ,^_ , ^ "' - 



Toxieityi, 

point 1300. 



Toxicity, testing was not conducted at control 
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Cool lag Mat«r - Control Point 1500 



Analytical^ Average coneentrations for all parameters ' 
found at control point 1500 are provided in table 38 of appendix 
B. Six parameters were found in cooling water effluent at BNPDS. 
Concentrations were similar tO' intake levels. 

Toxicityi Four samples o^f cooling water were tested for 
toxicity. All were non- toxic (table 3 - appendix C) . 

- ■■ ■■■•• ' -■' *■ ■ ■ 

3,8.i ■ Storm Water ■' " . • 

Six storm water streams were monitored at BNPDS. "" "* - 

MISA Monitoring Data on BNPDS Storm Water, a. 

Analytical s Average concentrations for all parameters 
found in storm waters are provided in table 45 of appendix B. 
Parameters ■ found at the highest concentrations were aluminuii, , 
iron, total suepended solids and phosphorue . 

Toxicity! Storm waters were not teeted for toxicity. 
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3.9 Darliiigtoii Constryction Site 

The Darlington Nuclear Generating Station was still under 
construction during the MISA monitoring period. The Darlington 
construction site was subject to the MISA Effluent Monitoring 
Regulation because wastewaters are produced on the construction 
site which, discharge directly to Lake Ontario and although some 
of the effluent streams associated with the construction site are 
tempora,ry, others will be ongoing wastewaters associated with the 
completed Darlington NGS, 

A total of twelve effluent streams were monitored, at the 
Darlington Construction Site including two sto:rm' water streams. ' 
The following sections provide a description of each effluent 
type including; wastewater volumes, sources, technoloc|y in place 
and a summary of the analytical and toxicity results from the 
MISA monitoring period. 
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Table 3.14 lists the average wastewater volumes (excluding 
storm water) discharged from each effluent type at the Darlington 
construction site over the MISA monitoring period. . ^ 



Table 3.14 

Darlington Construction Site 

Average Effluent Volumes 



Effluent Description / Unit$ of Flow 


Control 

Point 


Average Flow 


Tritium removal facility boiler blowdown, m'/discharge 


0100 


2.4(114) 


Construction boiler blowdown, m^/discharge 


0200 


1B1 (36 S) 


Air compressor cooling water, m^/day 


0300 


215 


Waste lagoon, m^/disGharge 


0400 


875 (2) 


Waste lagoon, m^/dischargi 


0500 


875 (2} 


Tink 2 •', m^/disdharge 


0600 


21 (121 


Tank 4 ", m^iscbarge 


0700 


21 (12) 


Sewage Treatment Plant, m^/day 


0800 


390 


Neytralization Sump, m^/discharge 


1 1 00 


29 


Waste Settlement Pond, m'/discharge 


1300 


111 (31 



Notes: Number of discharge volumes reported are indicated in brackets for all intermittent 
streams. All other effluent streams are discharged daily. 
•• = monitored upitream of the STP (ctrlpt OaOO). 
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3.9.2 Neutraliiat loft Sump - Goatrol Poiat 1100 

Two temporary water treatment plante were operated during 
the construction phase of Darlington NGS to provide high quality 
water for producing construction heating steam. One WTP provided 
feed water to electric boilers, one WTP provided feed water to 
.oil fired boilers. These ■WTPs are now shutdbwn..- 

The plants used municipal water from Bowfianville as feed 
water. Treatment operations for the electric boilers included 
dealkalizer columns, a degassing tower, and sodium zeolite 
softeners. Sulphuric acid and brine were used to regenerate the 
zeolite resins. Treatment for the oil fired boilers included ion 
exchange softening only. Resine were regenerated with brine. 
The effluent was classed as neutralization sump effluent to be 
consistent with other WTPs,; however, there was no sunip. - 

MISA Monitoring Data - Control Point 1100 

Analytical s Average concentration and loading data for all 
parameters found at in wastewater from the WTP at Darlington ■ 
construction are provided in tables 18 and 19 of appendix B. = 
Sixteen parameters were found. Parameters found at highest 
concentrations were chemical oxygen demand, aluminum, copper, 
iron, strontium, mercury, phenolics and trihalomethanes 
(bromodichloromethane and chloroform) . Sources of metals are the 
same as neutralization sumps at the power generating stations 
(ie, reagent impurities, corrosion, concentrating of metals on 
ion exchange resins) . Phenolics may be present in new ion 
exchange resins if not purchased in the regenerated form^^. 

. ToxiGity: Wastewater samples collected from the WTP at 
Darlington construction were toxic to Daphnia magna in 8 out of 
12 samples and rainbow trout in 4 out of 12 samples, A summary 
of toxicity test results is provided in table 3 of appendix C. 

■J " ■ s - ■ ■ 

3*S.3 Boiler Blowdown 

Constructioii Boilers 

Several small oil fired (12) and electrically heated boilers 
(4) provided steam for space and water heating during 
construction of Darlington NGS. The number of boilers in service 
varied, with steam demand being higher in the colder months , 
These boilers are now shutdown. Treatment chemicals were added 
for control of corrosion and scaling. Each operating boiler was 
blown down continuously to remove suspended and dissolved solids 
in order to maintain boiler water quality and thereby minimize 
scaling and corrosion. Small quantities of water are also blown 

'■■■■'" ' r . ' : ^ ' . ■ ' 
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do'wn intermittently ■ to -remove any sludge formed. Make-up water 
for the electric boilers is taken from the domestic water supply 
(chlorinated) originating from Bownianvi lie . In addition to 
domestic water, make-up water for the electric boilers is 
comprised of blowdown recovered from the electric boilers, 
condensate returns and compressor cooling water. Boiler 
feedwater undergoes chemical treatment prior to entering the 
boilers. , ' ■ - - .' . 

t ■ ■ ■ • ■ 

TritiuM Removal Facility (TRF) Boiler BlQwdoim 

There are six boilers which provide steam for the tritium 
removal^ facility (TRF) . Operation of the TRF will be ongoing as ^ 
part of the Darlington NGS . Blowdown from the TRF boilers is 
continuous and manual blowdown is implemented if necessary. 
Feedwater is deliver.ed from the Darlington NGS WTP. Hydrazine is 
the only treatment chemical added. 

From June 1, 1990 until June 12, 1990 boiler blowdown from the 
electric boilers and from the TRF boilers was sampled as a 
combined stream at control point 02 00, Starting June 13, the TRF 
boiler blowdown was sampled separately at control point 0100 
while blowdown from the electric boilers and from the oil fired 
boilers continued to be sampled at control point 0200. As of 
October 5, 1990, the effluent from all blowdown tanks, including 
the TRF, was routed to one large tank and sampled as control 
point D200. 

MISA MQiiitoring Data - Control Points 0100 ^ 

AnalytiGals Table 3 3 of appendix B containe average 
concentration data for all parameters found in blowdoi(ra effluent 
from the tritium removal facility (control point 0100) . Six 
parameters were found. Parameters found at highest 
concentrations were copper and phenolics. 

i, 

Toxicity I Samples o^f boiler blowdown from the tritium 
removal facility were toxic to Daphnia magna in 4 out of 9 
sampleB and rainbow trout in 4 out of 9 samples. Table 3 of \ 
appendix C provides a summary of all toxicity test results. 

MISA Monitoring Pata ■• - Control Point 0200 ' ■• ._./,. 

^^alytical: Table 33 of appendix B contains average, ' - 
concentration data for all parameters found in effluent at 
control point 0200. Twenty-ona parameters were found. 
Parameters found at highest concentrations were copper, iron, 
phenolics, bromodichlorome thane and chloroform. 
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Toacielty: Samples of boiler blowdowi collected at control 
point 02 00 were toxic to Daphnia magna in 3 out of 6 samples and 
rainbow trout in 5 out of 6 samples. Table 3 of appendix C, 
provides a summary of all toxicity test results. 

3.i,4 Eqiiipiaent Clemning Efflment 

Effluent streams monitored under the classification of • 
equipment cleaning wastes at the Darlington Construction Site 
included commissioning wastes and the pipe' cleaning facility. 

CoHimiflsioiiing Waste Lagooiis - Control Points 0400 and 0500 

Water used to clean, test equipment during the commissioning 
process are pumped to a set of two aerated lagoons . Each lagoon 
has a capacity of approximately 4 000 m^. Wastewater directed to 
the lagoons include water used for hydrostatic testing, condenser 
leak testing, boiler and pipe cleaning and water from wet 
storage. Chemicals expected to be found in wastewater discharged 
to the lagoons include hydrazine and ammonia, used in hydrostatic 
testing and wet storage and dye, used for condenser leak testing. 
The lagoons are aerated to promote qxidation of hydrazine. The 
lagoons are discharged very infrequently, h long retention time 
allowe photodegradation of dye. . . . 

MISA Mdnitoring Data - Control Points 0400 and 0500 

Analytical: Table 41 of appendix B contains average 
concentration data for parameters fDund in these streams . Two 
discharges through each of control points 0400 and 0500 occurred 
during the MISA monitoring period. Parameters, detected included 
aluminum, diseolved organic carbon,, copper, zinc and iron. The 
pH was 9,0. 
' " '"" ,. - , ■'■>. * 

Toxieitys Wastewater from the lagoons was not tested for 
toxicity. 

Pipe Cleaning Facility - Control Polats 0600 and 0700 

Before being used in conetruction of the^ Darlington " 
generating station, pipe is cleaned and. treated to prevent 
corrosion. The pipe cleaning facility has five tanks, each with 
a capacity of 17.7 m^. Pipe is cleaned: in two stages; firstly 
with a heated sodium hydroxide/detergent solution which removes 
any 'oily coatings, grease or dirt and then with heated phosphoric 
acid which removes rust. Piping is rinsed in rinse tanks between 
cleaning stages. Some carryover from the cleaning tanks to the 
rinse tanks is expected; therefore, effluent from each rinse tank 
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was monitored (control points 0600 and 0700). Water from the 
rinse tanks ie discharged to the sewage treatment plant (control 
point 0800) . Cleaned pipe is finally sealed with a heated 
mixture of phoephoric/chromic acids to prevent corrosion.: Spent 
acid and base solutions are discharged to a holding tanks for ' 
eventual off site disposal or pumped directly to tank trucks. 
Operation of the pipe pickling plant has ceased with the 
completion of Darlington NGS but will be used on an as-need basis 
to meet piping neede for all Ontario Hydro nuclear stations. 

MISA Monitoring Data --■ Control Point g 06'0'0 and 0700' " - ^/ 

Analytical s Table 41 of appendix B contains average 
concentration data for parameters found in these strecims. Nine 
parameters were found in samples collected at control point 0600. 
Ten parameters were found in samples collected at control point 
0700. Parameters found at highest concentrations were 
phosphorus, copper, iron, phenolics, and chloroform. 

.Toxicity: Wastewaters from the pipe treating facility wer€ 
not tested for toxicity because they are discharged to the sewage 
treatment plant . ■ ' ' 

3.9.S Sewage Tremtment plant - Control Point 0800 

The sewage treatment plant receives all domestic sewage from 
the construction site, generating station and tritium removal 
facility (ie. washrooms, showers). Wastewater from the pipe 
cleaning rinse tanks and a truck washing facility are also 
directed to the sewage treatment plant . 

■ Influent to the eewage treatment plant is directed to a two 
compartment equalization sump which feeds two rotating biological 
contactors (RBCs) . Effluent from the contactors enters a 
settling chamber. Settled sludge is recirculated to the 
equalizing sumps. During ' period of low flow, effluent from the' 
settling chamber can be recycled to the equalizing eumps . 
Effluent passes through a chlorine (eodium hypochlorite) contact 
chamber prior to discharge to Lake Ontario.. Sludge accumulated 
in the equalization chamber is pumped out approximately every two 
months and hauled for of f site disposal . Design flow of the 
sewage treatment plant is 1555 mVday. 

MISA Monitoring Data - Control Point 0800 

.Inalytieals" Tables 26' and 27 of ■ appendix B provide average 
concentration and loading data for parameters found in effluent 
from the Darlington sewage treatment plant. Twenty- five 
parameters were found. Parameters found at highest 
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concentrations were cheniical oxygen demand, ammonia+ammonium, - 
nitrate+nitrate, total Kjeldahl nitrogen, total phosphorus, total 
suBpended solids, iron, zinc, chloroform, oil & grease and total • 
reeidual oxidants. ■ . . 

_ Toacicityi Effluent from the sewage treatment plant was 
toxic to Daphnia magna in 3 out of 12 samples and to rainbow 
trout in 1 out of 12 samples. Table 3 of appendix C provides a 
summary of all toxicity test results. 

3.S.6 Wmste iettlement Pond - Control Point 1300 

Excavated fill and debrie from the conetruction of 
Darlington NGS, consisting primarily of wood and leeser 
quantities of concrete, metal, rubber and other waste, are buried 
under the waste disposal mound. A freneh drain under the mound 
and containment dykes around the mound direct any seepage and 
runoff to the waste settlement pond. Overflow from the pond, due 
to precipitation, discharges to Lake Ontario. . • 

MISA Monitoring Data - Control Point 1300 

Aamlytical: Table 40 of appendix B contains average 

concentration data for parameters found in samples collected at 

control point 1300. Seven parameters were found. Levels of all ' 
parameters were similar tO' ' intake levels. 

_ Toiclcity; Toxicity testing was not conducted at control 
poant 1300.. ' " " ■ ' 

3.9.7 Cooling Water - Control Point 0300 • 

Cooling water is used at the Darlington construction site to 
cool air compressore (6) at the boiler house. No treatment 
chemical are added; however, sampling was conducted due to 
potential contamination from sealants and lubricants which are 
used in the compreesors . 

MISA Monitoring Data - Control Point 0300 

Analytical s Six parameters were found in samples collected 
at control point 0300. Only iron was found at levels greater 
than intake. Table 38 of appendix B contains average 
concentration data for parameters found in this stream. " 

Toaeicityi Four samples were collected from compressor 
cooling water and tested for toxicity to Daphnia magna and 

rainbow trout. None were toxic. 



3 - 44 



■^ _...., -^^ 



Section 3 - Wastewater Effluent 



3.9. 8 



Storm Water 



■two" storm water streams were monitored at the Darlington ■ 
Construction Site. ■ 

MISh Monitoring Data on Darliagtoii GonBtructioii Site Storm Water 

.Analytical I Table 4.5' -of appendix B containe average. 
concentration data for parameters found in stdrm waters at the 
Darlington construction site. Parameters found at the highest 
concentratione were total suspended eolide, aluminum, iron, zinc, 

and oil & greaee . 

foscicity: , Storm, waters were not tested for toxicity. 



3.10 Block Diagrams 

Block diagrams for each fossil station, nuclear station and 
nuclear support facility are included in the following pages. 
Representative block diagrams are also provided for three 'o'f the ■ 
six hydraulic stations monitored under the MISA program. The 
diagrams depict the configuration the effluent pathways existing 
during the MISA monitoring period and approximate flows. These 
diagrams were extracted from BAT reports for the EPG sector. 
Flow data contained in the tables of appendix 1 have been revised 
and may differ from flow data entered on the block diagrams . 



I " 
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4.0 lost Available T®chii©loiy IBAT) 



In June 1986, the Ontario^, Ministry of Environment introduced 
the Municipal Industrial Strategy for Abatement (MISA) program to 
achieve the ultimate goal of the virtual elimination of toxic 
contaminants in municipal and industrial discharges into 
Ontario's waterways. This goal is, in part, to be achieved by 
increasing the emphasis on wastewater control technology through ' ' '- 
the development of effluent limits based on the use of ,, - 

demonstrated Best Available Technology (BAT) . This section 
provides a description of BAT identified for the Electric Power 
Generation Sector (EPGS) and the selection of preferred BAT 
options used as a basis for setting, effluent limits. 

4.0*1 Th® BAT Si^eonmitt#e. ' ^ ' ' , • ' , ' ." 

To identify BAT for the Electric Power Generation Sector 
(EPGS) a BAT subcommittee was formed which included members from 
Ontario Hydro and the Ontario Ministry of the Environment. The 
task of the BAT subcommittee was to recoffiimend a number of BAT 
options which could be applied to sites in the Ontario EPGS to 
improve effluent quality. The BAT options developed would be . ?■ 
assessed for effluent quality improvements attainable, cost 
effectiveness, and used as a basis for establishing effluent 
limits . . ' " 

4.0.2 Study ©f BAT 

It was decided, by the BAT subcommittee, tO' carry out the ■;, .■ 
study of BAT for the EPGS in two parts. •' • i 

For the first part of the study, the consultant, Bechtel 
Canada Inc . was retained by Ontario Hydro to conduct a global 

review of wastewater control in the Electric Power ■Generation "" ' ' 

Sector. ' ■* 

* i ■■ ■ 

The Bechtel Canada Inc. study provided information in the 

following areas for use in setting effluent limits. 

■■ ■ . . ^ .. .i 

• a survey of the regulatory approach and treatm:ant 
technologies used in various countries for power stations, 

• an inventory of candidate treatment technologies best ' ' 
management practices and pollution prevention methods which 

could h€ applied to Ontario Hydro facilities, 

• order of magnitude capital and operation, maintenance and i ; 
adminietration costs for selected treatment technologies. '' 
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During the Bechtel study, eleven facilities consisting of; " 
five Canadian and six US sites were visited to investigate 
operating characteristics and applicability of wastewater control 
practices to Ontario Hydro Stations. Bechtel Inc. completed 
their final report- in June 1992, 

In the second part of the study, a second consultant, 
AWT/Met calf and Eddy Inc. (AWT/M&E) was retained by the Ontario 

Miniistry of Environment and Energy to; 

• Evaluate existing wastewater management and treatment 
practices in the Ontario Electric Power Generation Sector, 

• . Develop up to five BAT options for control of waatewater at , 

each eite in the Ontario Electric Power Generation Sector, 

» Estimate the mass loading decrease expected from 

implementing technology specified under each BAT option, 

» Estimate implementation costs for each of the Best Available 
Tec'hnologry options. 

The results of the second part of the BAT study^ oonducted 
by AWT/M&E on behalf of the MOEE, are contained in two reports 
completed in June 19 93: 

1) Evaluation of Best Available Technologies for the EPGS 

• Subcatego,ry A i Fossil and- Hydraulic Stations^ ■' ,, 

2) Evaluation of Best Available Technologiee for the EPGS 
Subcategory 1: Nuclear/Other^. - . 

4,0,3 Development of BAT Optioas 

AWT/M&E developed BAT options in consultation with the BAT 
subcommittee, and using information from their study of Ontario 
electric power facilities, MISA monitoring data and information 

supplied by the Bechtel BAT study.- 

From information on technologies in place and the inventory 
of available teehnologies identified in the Global Study, the 
AWT/M&E eelected a smaller list of demonstrated technologies 
which could be applied to sites -in the EPGS -to improve effluent 
quality. Demonstrated technologiee are those technologies for 
which data are available that can be used to predict, with a 
reasonable degree of confidence ^ the reliability of the 
technologies with respect to contaminant reductions and effluent 
variability at .any plant in the sector'. 
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The following criteria were used to select demonstrated 

technologies s ■ ■ ■ . ' ' "- ' ■■ • ■■ .. /" . ' _.--^ .' ■. ; = 

• the technology is used in the EPGS or in a similar 

• . industrial sector or sub-sector that produces effluents with 

■similar' characteristics,- ;. ■. „ •' ■ . . .^ ■ . ^, 

• the technology can be retrofitted in at least some of the 

existing- facilities with reasonable degree O'f confidence, 

• the technolo-gy has been in commercial use for a significant 

■ time, generally at least a year, _^, ■. - _. 

• design/sizing and cost infO'rmation is available for the 
technology or sufficient information is available to develop 

•■- _ it. . , .. • ,- 

When evaliiating available technologlee, the MOEE BAT '" ' ■ 
Consultant .considered?: ■ ■ ■ ^■ 

• modifications to the production process to reduce or •* 
eliminate the formation or discharge of pollutants (ie., 

; pollution prevention and/or zero discharge) • 

chemical substitution ' ' . ' , , • 

in-pla:nt control measures, including abatement of accidental 
spills 

best management practices (BMP's) .. '-':',■ \, " -*. 

water conservation '" ,, , ; . ■,..-'' ''" .. 

effluent treatment tedmologies ' '. * . 

■Five BAT options were developed for fo'ssil stations' and four 
BAT options for nuclear statione. Two BAT options were developed 
for each of the nuclear associated facilities, - BAT options for 
stations within each of the fossil station and nuclear station 
subcategories are generic becauee of the similar syeitems within 
each subcategory. The nuclear associated facility category is 
not a true categoiy as it comprises three facilitiee which are 
unique; therefore, the BAT options developed are specif ie to each 
facility. The only common link between these facilities is that 
they all, in some way, provide a: support function to the _, 
generation of nuclear power. . ' : 

The method by which BAT techriology was determined and the 
BAT options developed was consistent with procedures outlined in 
the MISA Issue Resolution Committee report*. The BAT options are 
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generally comprised of well established in-plant arid end-of-pipe 
treatment technologies used in the power generating industry; 
recycle and reuse of process streams, where applicable i and waste 
minimization practices. The options are identified in table 4.1. 



Table 4.1 
Electric Power Gerieration Sector BAT Options 



Subcategory 


Option 


Description 


Fossil Subcategory Stations 


1 


Best in Ontario Composite 


lA 


Treatment of Ash Quench and Boiler Seal 
Water 


II 


Environment Canada Codes of Practice 
Effluent Quality 


III 


No Discharge of Proven Toxic Process 
Streams 


IV 


Minimum Discharge of Process Streams 
without Flue Gas Desulphurization (FGD) 
or Cooling Tower for Main Condenser 
Cooling Water 


V 


Best in Canada/Zero Discharge Option 


Nuclear Subcategory Stations 


1 


Best in Ontario Composite 


II 


Environment Canada Codes of Practice 
Effluent Quality 


III 


Partial Reduction of Toxic Process Streams 


IV 


Minium Discharge 


Nuclear Associated Facilities 


1 

* 


Environment Canada Codes of Practice 
Effluent Quality 


11 


Minium Discharge 



I 
I 
I 

I 
I 
I 



I 
I 



In order to assess each of the BAT options, cost estimates 
for implementing each option were developed along with estimates 
of the reduction in contaminant loadings which could be achieved 
through the implementation of each option. 

Recommendations for pollution prevention and best management 
practices which could further reduce wastewater volumes and 
quantities of contaminants released are discussed in the BAT 
reports but are not included in the cost of implementing the BAT 
options because the resulting effluent quality improvements could 
not be estimated. 
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With few exceptions, treatment of storm water, effluent was 
not incorporated into any of the BAT options. Storm water 
effluent will be addressed under the effluent limits regulation 
by requiring each site to conduct a storm water control study. 



4.1 Goals of the BAT Options 

The technologies prescribed under each BAT option were 
selected as required to meet the option's goal (eg. minimum 
discharge) , each of which is described in the following sections. 



4.1.1 



Best in Ontario C©sqp-&si't@ Op'tion 



Best in Ontario options were prepared for both the fossil 
station and nuclear station subcategories. This option was 
developed by reviewing the treatment or wastewater management 
practices used for a particular effluent stream at each station 
within a subcategory and selecting the best practice for the 
stream. A composite station treatment system was then produced 
by combining the best practices from all sites. Implementation 
of this option would insure that all generating stations employed 
technologies for control of effluent quality to match the best 
currently in place in Ontario. 



4.1.2 



Tmatment o£ Ash Qiianch and Boiler Seal Water 



The option for treatment of ash quench and boiler seal water 
is specific to the fossil stations subcategory. The goal of the 
option is to provide treatment for ash hopper quench and seal 
water effluent which is currently discharged untreated at three 
of the five operating coal fired stations. These streams were 
identified as Gontributing the bulk of the untreated TSS loading 
from the fossil subcategory. 



4.1.3 



lnvirO'Hment C^anada . Codee oE Prmctics Option 



An Environment Canada Codes of Practice Option was developed 
for the fossil and nuclear subcategories and all sites in the 

nuclear associated facility category. 

The goal of the Environment Canada Codes of Prsictice Option 
is to remove contaminants from process effluents which exceed the 
recommended effluent quality criteria specified under the 
Invironment Canada Design Codes of Practice for Steam Electric 
Power Qeneration^, 
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The Environment Canada Design Codes of Practice for Steam ^ * 
Electric Power Generation contain recommended practices and 
design opportunities to reduce the discharge of contaminants froTO; 
new or modified power generating stations. Appendix E of the 
Codes contains effluent quality criteria that should be met for 
all process effluents before diecharge to cooling water or 
directly to receiving waters. Coneentration limits are specified 
for the ten parameters listed in table 4.2. 

The BAT subcommittee agreed that , treatment systems could be' 
designed and/or management practices implemented to meet the 
effluent qualities recommended under the Environment Canada Codes 
of Practice. 

Table 4.2 ^ 

Environment Canada Codes of Practice 
Recommeiided Process Effluent Quality , 



Parameter ' ■*■ '■ 


Reeommended 

Effluent Quality 


Units 


pH 


6.5 -e.5 




TSS , 


< 25 


mg/L 


Oil El Grease 


< 15' 


mg/L 


ChroiTiium (total) 


< O.S ' 


mg/L 


Chromium fheMavalent} 


< 0.05 


mg/L 


Copper 


< 0.5 


mg/L 


Nickel 


< 0.5 


mg/L 


Zinc 


< 0.5 


mg/L 


Iron 


< 1.0 


mg/L 


Total Residual Chlorine 


< 0.2 


mg/L 



Notes: ' ■ , 

II Metal concentrations are for total dissolved and 

undissolved soiids. 
21 Values apply to average weeklv composite samples. 



4.1 -4 No/Fartial Discha,rge of Proven. Toxic Frooefls Streams ■• - 

The goal of this option is to eliminate the discharge of all 

effluent identified as toxic ..during the MlSA monitoring period. 
A no discharge. O'f proven toxic procaas streams option was 
developed for the fossil category whereas only a partial 

discharge of proven toxic procees" streams option was developed 
for the- nuclear station , subca.tegory , 0.nly partial reuse ot toxic 
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* _ . 

Streams was considered under the option for nuclear stations due ■ 
to radiation concerns associated with the recycle of potentially 
radioactive effluent . A Partial Reduction of Toxic Streams 
Option was not developed for nuclear associated facilities 
because those streams which were found toxic are moot effectively 
controlled using meaeures prescribed under the minimum discharge 
option. 

4.1 ..5 ^ Minimum Discharge o'f Process Streams without Flue Gas 
Desulphurization iVGD} or Cooling Tower for Main 
'■' '■■ ' Condenser Cooling Ifater - , ■ ■' , • ' ■ 

This option is specific to the fossil stations subcategory. 
The goal of the option is to minimize the discharge of all 

process effluents, 

4.1.6 Minimum Discharge Option 

Minimum discharge options were developed for the nuclear 

station subcategory and each of the nuclear associated 
facilities* The goal of this option is to reduce contaminant 

loadings through maximum water reuse. ■ : 

4.1.7 lest In Cmnada/lero Discharge ^tion 

The Ba.st in Canada/Zero Discharge option is specific to the 
fossil stations subcategory. Fossil stations were the only 
facilities where zero discharge of all effluent (process and non- 
process) was deemed feasible. 

The following sectione describe each of the BAT options 
developed. BAT options for fossil stations are described under 

section 4.2, nuclear station BAT options are described under 

section. 4.3 and nuclear associated facilities under section 4,. 4. 



4.2 Dsscriptiori of BAT Options for Fossil Stations 

The five- BAT options developed- for the fossil stations 
subcategory are described briefly below. A more detailed 
description and discussion can be found in the report on the 
Evaluation of Best Available Technologies for the EPGS 
Subcategory A t Fossil and Hydraulic Stations^'. "Each stream, as 
monitored during the MISA monitoring period, is described under 
section 3 of this report. 
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4.2,1 Foesil Stations Option I: Best-in-Ontario Composite 

A bloak diagram of thie option ie preeented in Figure 4.1. 
The handling of each process effluent under the Best in Ontario 

option is -described below., .■„-,' ^ • _. 

Neutralization gump ■ ■ . ,- . ' / 

The Best-in-Ontario technology for neutralization sump 
effluent is based on practices at Lakeview and Lambton generating 

B^tations where 'neutralization sump effluent is treated with ash 
transport water using 'pH adjustment,, settling and filtration. 
Also at Lambton, twO' mixers are used in the neutralization sump 
to -aid in neutralization prior to- discharge. 

Ash Transport Systems ■■.,/,-;, " " ' '[ ' . 

The Best-in-Ontario technology for bottom ash transport 
systems are the current systems- 'in place at Atikokan,,, ^Lakeview, . 
Lambton and Thunder Bay. Nanticoke has a unique lagoon system 

which received both fly ash and bottom ash during the monitoring 
period but has recently (1992/93) converted to a dry fly- ash 
system which is similar toi other stations. The. submerged chain 
conveyor system used at Atikokan was judged to be, equivalent to 
the bottom ash hopper ..sluicing systems" used at the other 
stations. , ' ,. - '*■ 

Coal Pile Run Off 

Coal pile run off at Lakeview station is collected in 
drainage ponds and neutralized with lime. Some ruii off is used 

for dust control on the coal pil.e.- Because of recycle of coal 
pile run off, Lakeview is considered a B-est-in-Ontario practice. 

However;, the Beet-in-Ontario BAT- option assumes cO'- treatment of ; 
coal pile run off in the ATWTS. • ' ■ , ■ 

Ash Pile Run Off . , ' ' - , .' T " '^ 

Ash Pile run off collection and treatment for solids removal 
by settling and filtration is conducted at the Thunder Bay 
facility. ■ This method -of treatment is preferred over discharge 

to a pond followed by direct., discharge' since fine solids may not 
be removed . ' . ' ' ■ . . • 



4-8 



Section 4 - Best Availabte Technology 



Boiler blowdown 



None of the Ontario Hydro stations collect or reuse boiler. 
blowdown. The Atikokan facility dischargee blowdown through a 
flash tank to the condenser cooling water stream. The other 
stations discharge boiler blowdown directly to the condenser 
cooling water stream. The current practices in Ontario for 
boiler blowdown are considered equivalent. 

Maintenance /Cleaning Wastes 

Boiler TubeB, Wmterside: An acidic wastewater is normally 
produced by waterside boiler tube cleaning operations. The Best- 
In-Ontario practice for this wastewater is conducted at Lambton 
station where the boiler tube acid wash water is treated with 
sodium hydroxide in a clay- lined pond. Similar treatment is also 
carried out at Lakeview. 

Boiler Tubes, Fireside: At Atikokan and Thunder Bay, 
fireside cleaning effluent is discharged to the facilities' ash 
treatment system, where particulate matter is removed by settling 
and filtration. This practice is considered to be the Beet-In- 

Ontario. • ' . . , ' 

Boiler Lay-up Waste: During unit shut dowi, off-line 
boilers are normally filled with treated water containing various 
corrosion inhibitors such as ammonia and hydrazine. When the 
boiler is put back on-line, the lay-up waste must be drained. 

Currently, all Ontario Hydro stations discharge lay-up wastes to 

the condenser' cooling water chajme.l. 

Air Preheater: Beet-In-Ontario practice for waste streame 
generated during preheater cleaning is their treatment in the ash 
transport water treatment or ash filtration plant including pH 
adjustment. This practice is conducted at all stations except 

Nanticoke, where the wastes are discharged to the ash lagoon. 

Condeiiser Tubes.* Atikokan uses an off-line condenser tube 
cleaning process (using brushes) . The on-line "Taproggee System" 
utilizing sponge balls used at Thunder Bay is considered an 

e'quivalent practice. No waste water is produced in e:ither case. ' 

Building Effluent ^ ' , ■ 

Beet-In-Ontario practice for building effluent from floor 
drains includes collection and treatment by an oil/water 
separation process prior to discharge. Table 4.3 summarizes 

current use of oil /water separators at .fossil stations' on various 
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drains, Nanticoke and Thunder Bay have no oily water separators 

in place . "* . , ■ . . 

' -* _, ^ ^ ■ . T'able 4.3 ' ■ . ' .. 

OilAA/ater Separator Installations at Fossil Stations 



Station 


Pump House 
Drains 


Boiler House 
. iDrains 


Turbine Hall 
Drains 


Maintenance 

Garage Drains 


Atikokan 


No 


No 


Yes 


No 


Lakeview 


Yes 


Yes 


No 


Ho 


Lennox 


No 


Yes 


Yes 


Yes 


Lambton 


No 


No 


Yes 


Yes 



4.2.2 Fossil Stations Option lA: 

,and Boiler Seal W'atsr 



Treatment of l.sh Quench, 



Bottom ash quench water and boiler seal water- effluent 
streams were not monitored as process streams under the MISA , 
effluent monitoring regulation and therefore were also not 
included in the BAT options developed by M&E/AWT. 

This issue was brought to the attention of the JTC (end of 
1992) and a decision was made to davelop a Baparate option using 
Ontario Hydro ea^ertise in. consultation with the BAT 
subcommittee. The Ministry was assured of Ontario Hydro's 
coiimitinent to achieve effluent quality equal to the performance 
of the ash transport water treatment system for these 
discharges'^. ' 

The option developed provides treatment for bottom ash 
quench water and boiler seal water at Nanticoke, Lakeview and 
Lambton who currently discharge these untreated wastewaters tO'- 
the condenser cooling water through floor drains. Treatment by 
clarification and filtration is currently inplace for bottom ash 
quench water and boiler seal water only at Atikokan and Thunder 
Bay. ' ' ^ ■ '"',■;_ 

Table 4.4 summarizes the pertinent flow information on ash 
quench and boiler seal water discharges used in developing this 
option. Concentration data for total suspended solids were taken 
from recent (1993) monitoring by Ontario Hydro. Combined 
quench/seal water TSS concentrations were estimated at an average 
of 40 mg/L. Figure 4.2 provides a schematic of a typical 
quench/seal water system (from Nanticoke TGS) shQwing the source 
O'f these wastewaters .■ ' . 
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: Table 4.4 

Estimateci Flow Data and Other Inforrriation on Quench/Seal Discharges 



Station 


Lakeview 
Units 1 & 2 


Lakeview 
Units S & 6 


' Lambton 


Nanticoke 


Combined Quench and Seal 
Overflows per unit 


1353m^/d 


4579 m^/d 


228i m^/d 


2508 mVd 


# Units 


2 


a; 


4 


8 


# Effluent/Unit 


2 


2 


2 


1 



Notes: • Flow estimated by Ontario Hydro using desiin flow data and ultrasonic flow measurBment, 

• A more detailed analysis of flow characteristics will be performed during the design phase of 
quench/seal water treatment systems 

• Quench and seal waters disGhiarged through a separate overflow pipes at Lakeview and 
Lambton but through a common pipe at Nanticoke. 



4.2«3 Fossil Stations Option lit 
Practice Effluent Qmality^ 



Invironment C'anada Co-des of 



This option involves the collection of the various streams 
identified ae containing parameters at concentrationB above the 
effluent quality recommended by the Environment Canada Codes of 
Practice in lined equalization ponds, followed by 
physical/chemical treatment technologies. Based on a review of 
the monitoring data, it was found that the strearas that may 
contain one or more of the parameters in excess of the above 
criteria include the neutralization sump effluent, potentially 
contaminated building effluent, coal pile run off, aish transport 
water, and equipment cleaning wastes. The physical/chemical 
treatment technologiee employed are chemical addition, 
precipitation, clarification, filtration' and pH adjustment . 
If fluent from oily water drains are pre -treated by oily water 
separators prior to being directed to the equalization ponds. ,' 
Filter backwash is recycled to the clarifier and eludge is 
dewatered and disposed of appropriately. ,A^ block flow diagram of 
this^ option is presented in Figure 4 ,-3 . ^' ., ^ • 



4.2.4 FoBsil Stations ^tlon IIIi 
To.ici€ P'Z"ocess Streams 



No Discharge of Provea 



Effluents found to be toxic (see Appendix C) during MISA 
monitoring include the neutralization sump effluent, boiler 
blowdown and ash transport water. Based on the toxicity data, 
the toxic properties of ash transport water appear to be reduced 
through treatment in the Ash Filtration Plant or the Ash 
Transport Water Treatment Plant. Nanticoke is the only station 
that 'does not currently employ an ash transport water filtration 
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eystem. By incorporating pE adjustment and recycle capabilities . 
on the ash filtration plant ef fluent, the consuitant believes 
that the potential for toxic discharge ^ill be reduced even 
further . 

During normal operation, a flash tank allows reuse^ of boiler 
blowdown. Flash tank steam is reused in the condensate/ feedwater 
systeii deaerator. The liquid fraction is also recycled to the 
water treatmant plant softeners via heat exchangBrs . During 
start-up, the.blowdown may be treated in the- ash filtration plant 
(AFP) , Neutralization sump effluent is treated with ash 
collection pond wastes. The AFP provides precipitation of 
metals, filtration and pH adjustment prior to discharge. A block 
flow diagratn, for this optio'n is presented in Figure 4.4. 

4.2.5 Fossil Stations Option IV: MinimraEi DlsGharge of 

Frdcesfl StreMis Without FGD or Cooling Tower for Main 
Condenser Cooling Water 

This BAT option minimizes discharge of effluent by 
incorporating a cooling tower for closed loop cooling of power 
station auxiliary equipment and treatment and reuse of process 
streams . Minimum discharge of treated process water and floor 
drain effluent is included to maintain the overall plant water 
balance, as necessary. - . « •■,, , 

The major features of this option are: 

• • condensate polisher to minimize boiler blowdown 

» recycle of boiler blowdown in the steam cycle and discharge 
of liquid boiler blowdown to the soft water pond for cooling 

• tower make-up 

• treatment of cooling tower and regeneration wastes in an 
ultrafiltration (UF) , reverse osmosis (RO) and evaporator ^ 

train „ ' ' - ' ' 

■ _' water consumption via a cooling tower (evaporative losses) 
for closed loop cooling water used in heat exchangers 

Treatment of coal pile run off, aeh pile run off, equipment 
cleaning and , evaporator waste brine before discharge is provided 
in a clarifier/thickener and a soft water pond. Lime and polymer 
are added to the clarifier feed to aid in solids removal. The 
soft water pond provides surge capacity to reduce discharge - . " 
requirements resulting from short term fluctuations in the water 
balance. A media filter is provided for final polishing prior to 
any discharge from the soft water pond,. ' ' ■• ' 
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This option,, is the interiiiediate step between no dischaxge of 
proven toxic process etreams and the Best -in- Canada zero 
discharge option. A block flow diagram of this option is 
presented in Figure 4 . 5 . . , • 

i,2.6' PO'flgil StatioQii Option ¥i le:«t-Ia-Canada/laro ■ ' 
Diflchaarg© Option 

The BA:t consultant selected the Shand station in '" 
Saskatchewan as the model for the Best -In- Canada option for the 
fossil fuelled subcategory. Shand operates as a zero discharge 
facility. 

As discussed in the AWT/M&E BAT report, the adaptation of 
the Shand design to the Ontario stations required a modified 
approach. The Shand station uses a cooling tower, a 50% LIFAC 
(Limestone Injection into the Furnace and Activation of unreacted 
Calcium) flue gas sulphur dioxide removal, system, and natural 
evaporation as net water users to aid in the zero discharge water 
balance. Due to different meteorological conditions in the 
province of Ontario, relying on natural evaporation is not 
feasible. In addition, most Ontario Hydro stations are not 
expected to have flue gas desulphurization systems (FGD) . Where 
installed, the FGD's are likely to be wet, forced oxidation 
systems designed to "provide commercial grade O'f ^gypsum. The net-,. 
water consumption is expected to be significantly less than a dry 
type FGD. 

A raw water pond is used to collect all wastewater streams 
^that are suitable for cooling tower feed water but "first re^quirfe 
treatment for removal of dissolved and suspended Bolids. The 
streams discharged to the raw water pond under this option are 
the building effluent, boiler ash guench/seal water, air 
preheater wash water, and coal and ash pile run off. These 
wastewater streams are treated using cold lime softening prior to 
discharge to the soft water, or cooling tower feed piond. 
Treatment system components include chemical feed systems, 
clarifiers, and sludge dewatering equipment. Recycled etreams 
that do not require treatment prior to being used as cooling 
tower make-up are discharged directly to the softwater pond. 
Cooling tower (CT) blowdown is discharged t 9 the CT blowdown pond 
along with the boiler feed water regeneration wastes 
(neutralization sump effluent) and chemical cleaning wastes, 
which are too high in dissolved solids to use as cooling tower 
make-up. 

An evaporator for treating CT blowdown pond effluent and a - 
crystallizer to treat the waste brine stream from the evaporator 
are provided. A reverse osmosie unit (RO) has been included 
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ahead o^f the evaporator to reduce the volume of waste treated by ■ 
this unit. Treated water from, 'the cryBtallizer, .evaporator and RO 
is directed to the condensate polisher for reuse in the boiler 
and to the soft water pond to serve as cooling tower make-up. A 
block flow diagram for this option is presented in Figure 4.6. 

Components were sized based on maximum precipitation and 
average flows. Variation in the daily water balance at each 
etation may result in some raw water make-up and waste water 

discharges . 



Table 4.5 Buramarizes current treatment of wastewater 
effluent streams at fossil subcategory stations. 

Table 4.5 
Fossil Station Wastewater Streams and Current Treatment 



Wast@wat@r Stream 


Treatment 


Station 


Ash Pile Runoff 


Settling 


Nanticoke TGS 




Settling and/or clarification and filtration 


Atikokan, Thunder lay, 
Lakeview ii Lambton TGS 


Asn Transport Water 
i 


Settling 


Nanticoke TGS 


Ash Qyeneh/Soiler Seal Water 


No treatment 


Nanticoke, Lambton, 

Lakeview and Lennox TGS 


Boiler Blowdown 


No treatment 




Ail stations 


iuildiog Efflyent 


No treatment 


All stations 


Coal Pile Runoff fl } 


Settling pond 

Lagoon/liming ' 

Co-treatment with ash transport water 


Lambton 
Lakeview 

Thunder Say, Nanticoke 


yalntenanca/Clearang Wastes 


R if ■ <4 "*li, ' IL. ^ ff* 


All stations 


Mixea witn asn transport watirdn some plants} 
or natural evaporation or off-site dispoial 


Water treatment plant wastes 


Acid and alkali regenerant streams mijced in the 
neytralizatipn sump and discharged. 


All stations 


Neutralteation sump effluent 


Sellling pond 

So-treated with ash transport: water 


Lennox 

Lakeview St Nanticoke 


Oily water wastes 


O'iy water seiparatorls) 


Atikokan, Lakeview, 
Lennox, Thunder Bay 



111: Except Atikokan TGS which has no coal pile run off treatment and oil fired Lennox TGS. 
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Table 4.6 summarizes changes -to treatmant of " wastewater ■ 
effluent streams at fossil subcategory stations under each BAT 
option. 



Table 4,6 
Changas to Effluent Streams Under BAT Options for Fossil Stations 



BAT Option 


Stream Abbreviation: BAT Treatment 


II' 
Best in Ontario 


NS: to ash transport water treatment system (ATWTS) 

EC: boiler acid wash - collect in holding pond and treat with lime or caustic 

EC: air preheater - to ATWTS, boiler tubes fireside - to ATVrrS 

BE: collection and treatment by oil/water separator 

CP: to ATWTS (partial ricycia as dust iuppressant ori coal piles 


IIA ■ 
Treatment of Boiler Ash 
Quench/Seal Water 


Boiler Ash Quench/Seal Water: clarificatloo and filtration 


III ' 
Enyironment Canada 
Codes of Practice 


BE: pritreatment by oil/water separator 

AT, NS, BE, CP, EC, OW: collection, equaliiation, physical/chemical treatment 


III 

No D'ischargit of Proven 
Toxic itreains 




A 1 , Nst, 'L.r, A. 1 , cL,'. coueciion, equalization, pnysicai/Cineniiicai treatment 
pH ad|ustment 

BE: treatment by oil/water separator to above^phys./chom. treatment 
Bi: steam recovery, reuse of water phase 


III 

Minimum Discharge 

(no flue gas 

desulphurizationl 


AT/'CP, EC, EO: partial reuse , _ 

NS: 1 00% reuse " .,•'"'. ■ '. 

BB: 1 00% reuse 

CW: 1 00% reuse (only auxiliarY equipment heat load cooiing tower) 


V 
Best in Canada • Zero 

Discharge 


AT, BE, BB, CP, EC, EO, OW,,SW, NS, CW, CCW: 100% reuse 


Notes: AT ^' ash trarisport water treatment system (ATWTS) CW , = Cooling water 
NS » neutralization sump effluent fservice wattrl 
BE — building effluent 
SB = boiler blowdowrTi efflyent 

dJ» , - coal pile effluent " _ - • 
BC -- equiprfieiit cleaning lie. boiler layup) effluerit 
EO ~ emergency overflow 

SW = storrri %vater - 
CCW = condenser cooling water 
OW ~ oil water separator effluent 
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• Table 4.7 summarizes the identified incremental technologies 
by Bat Option for the Fossil Subcategory Stations. 

*■•■'_; ■ ■ ' ■ Table 4.7 

Identified Incremental Technologies by BAT Option for Fossil Plants 



Technologies 


BAT Option 


IIA 


l' 


II 


III 


IIV 


V 


Oil/water separator fa) 




X 


X 


X 


X 


■ X 


Clay lined ash pile fb) 




X 










Pond/clarifierfwith coagulant) fc) 




X 


X 


X 


X 


X 


Flash taok/eqyaliiatioii basin 






X 


X 


X 


X 


Neutriliiation syitem 






X 


X 


X 


X 


Double-ltned settling pond Icoal/ash pile ryn-offl 






X 


■ -x 


X 




Heat exchanger Iboiier blowdownl 








X 






Vacyum: filter 






X 


X 


X 




Double-lined acid waste pond Idl 
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^1 ,.,, . _.., 
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Notes: 

BAT Options- 
.ij; Option liA = Qyench/Seal Effluent Treatment 'Option 
1 ' . O'ption 1 - BBSt-ln-Orrtario Comiposit© Option 
■| 1^ ,. " Option III - Eovironment Cinada Codes of Practico Option 
;' j Option ill = NonpToxiic Effluent O'ption s„ 

Option IV = Minimum Discharge Option (no flue gas desylphurizatton) 
1 , O'ptlon V = Bsst-ln-Canada Option (Zero discharg®) 

NotB(a): Except at Lennox & Thundir Bay TQS 

MoteCb): Except at Atikokan & Lennox TGS 

Notelcl: Except at Lambton TGS toptions IA,I & III and Thunder Bay TGS for Options lA^ II & ill. . 

Noteldl: Except at Lambton and Thunder Bay TGS loptions lA, 1, II, III, li IV| . = 

Not©(e|: Except at Lambton TGS for Options lA.I it II 

Motelfl: Except at Atikokan, Thunder Bay Si Lennox TQS • 

Refer to the report 'Evaluation of Best Available Technologies for the Eiecp-ic Power Generation Sector 
Subcategory A Fossil/Hvdraulic*". June 1iS3 for more detailed BAT treatment configyrations 
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4.3 BAT Options for Hydraulic Stations ; ; 

The BAT consultant identified no BAT options for the 
hydraulic subcategory and recommended the implementation of Best 
Management Practices at hydraulic stations^. 

Effluent from hydraulic generating stations consists 
primarily of transformer cooling water, drainage from floors, 
trenches and inspection tunnels as well as water drained froiii 
turbines prior to maintenance , . 

HO' significant levels' of contamination were detected in the 
effluent monitored when compared with intake water quality and 
effluent quality recommended under the Environment Canada Codes 
of Practice^'.- Furthermore, no true "proceee waste water streams " 
are discharged at the hydraulic stations. Refer to Appendix .B,. 
Table 39 for listing of data collected. 

4.4 BAT Options for Nuolear Stations 

The four BAT options developed for the nuclear station • 
subcategory stations are described briefly below. A more 
detailed description and discussion can be found in the report on 
the Ivaluation of Best Available Technologies for the EPGS 
Subcategory B : Nuclear/Other^. 

Wastewater reuse strategies are inco^rporated into the BAT 
options for nuclear stations wherever possible, as a best 
management practice, and also because the concentrations of 
contaminants in the nuclear subcategory effluents are relatively 
low compared to conventional treatability levels; therefore, 
higher increments in loading reductions are achieved most cost 
affectively through wastewater reuse measures. For this reason, 
the primary difference in the three higher ( II, III & IV) BAT 
options is in the amount of waste stream recycle empdoyed. Waste 
stream recycle is used extensively under the minimum discharge 
option and to a lesser extent from the Partial Reduction of Toxic 
Streams Option to the Environment Canada Codes of Practice 
Option,' ... ' - . ., I-' ■ :, - " ' ■ s 

Each stream at nuclear stations, as monitored during the 

MISA ■monitoring period, is ■described in section 3 of: this report. 

4.4 •! Nuclear Stations Option Ii Best in Ontario 

A block diagram of the Best in Ontario option is presented 
in Figure 4.7. The handling of each process effluent under this 
option is described below. 
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Section 4 - Best Available Technology 



NeutralizatiQn Sump Effluent ^ ^ . . 

The AWT/M&E BAT study identified Bruce-B as having 
components of a Best in Ontario configuration for neutralization 
sump effluent because of existing effluent pH adjustment (NaOH 
and/or H2SO4 are used). The other three nuclear stations do not 
presently control pH of neutralization sump effluent; therefore, 
pH control was costed for these stations under the Best in : 

Ontario option. 

' ., ■-■'.„. „ ■-»>.. 

Building Effluent (non- radioacti ve drainage) 

Treatiient of building effluent is not practised at any of 
the nuclear stations. These effluent are directly discharged to 
the cooling water outfall. 

Oil /Water (0/Wl Separators ' ' ; ' •' ' - . ' .- 

Darlington was selected'' as the •'''Bes/t in Ontario"- 
configuration for handling of non-active drainage potentially 

contaminated with oil. . Based on 0/W separator treatment . 
installed at Darlington for drainage from the lube oil storage 

area, O/W separators were cO'Sted for the I'ub-e oil storage areaa 
at B.ru,.ce-.A, Bruce-B and Pickering. 

Radioacti ve Liquid Waste Management Svstam (RLMM8) 

The radioactive liquid waste management system is similar at 
all 'four nuclear stations; therefore, - all stations were 
identified as having "Beet in Ontario" treatment available. 

Radioactive Area Floor Drains ., ' " ..." 

At all stations the radioactive area floor drains discharge 
to the radioactive liquid waste management system via aollection 
sumps. Best in Ontario practice for handling radioactive area 
floor drains was identified at Bruce-B because of an oil water 
separator/activated carbon filtration system upstream of the 
radioactive liquid waste management system. An oil separation, 
carbon filtration treatment system, which was not noted in the 
BAT report, also exists at Bruce-A,. 

Based on the treatment available at Bruce-A and Bruce-B oily 
water separators were prescribed for radioactive area oily drains 
at Darlington and Pickering. 
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4.4.2 Huclear Stations Cation XI t Inviroziment Canada Codes 

• of Fractica Effluent Quality 

Measures recommended under the BAT option required to meet 
the effluent criteria specified under the Environment Canada 
Codes of Practice are described below for each process stream. A 
block flow diagram of this option is presented in Figure 4-8. 

Neutralization Sump Effluent ' » ; 

Under the Environment Canada Codes of PractiGe Option, 
neutralization sump effluent is treated by lime softening and 
filtration. . 



Radioactive Liquid Waste Managemen t Svstem (RLWMS) Effluent ^ ' 

Treatment by ion exchange /filtration is available at all 

nuclear stations for prooessing RLWMS wastewater high in 
radioactivity. Under the Environment Canada Codes of Practice 
option, continuous filtration and ion exchange treatment is 

prescribed for RLWMS wastewater, pH adjustment is also' 
prescribed. ' , ,.'-■■" 

Oilv Water Separator Effluent * ' • . 

Under this option,, oily water separator streams at 
Darlington and Pickering are combined with neutralization sump 
effluent in an equalization pond for treatment by lime softening 
and filtration. 



IcruiDment Cleaning Effluent' ' ' , 

Boiler Layupi Co -treatment of boiler layup effluent with 
neutralization sump effluent in physiGal/chemical treatment 
system was recommended under this option. The monitoring data 
for boiler layup effluent at Pickering showed higher 
concentrations for all parameters; therefore, storage or off -site 
treatment was recommended for this stream. 

■■'■ _ tv 

Building Effluent (nonactiv e. not oily) 

Treatment for building effluent is not prescribed. under the 
Environment Canada Codes of Practice Option, 
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Boiler Blowdown -^ ',.,■■' . ^ : ^. ■ 

Under this option steaiti from boiler blowdown is recovered 
'via deaerator. The water phase is discharged to the .condenser 
cooling water channel (CCW) except during start-up when it is 
diverted to a collection pond . 



4 . 4 , 3 Nuclear Stations Op tion III t 
Toscia Streams 



PaLrtiml E@diictioa o£ 



Streams found to be toxic during the MISA monitoring period 
include boiler blowdown, neutralization sump effluent and 
radioactive liquid waste management system (RLWMS) effluent. 
Technology prescribed under this option minimizes the discharge 
of these streams . A block diagram of this option is presented in 
Figure 4.9.., ■ ,^ • - , ' ., ' * ■■■ 

Neutralization Sump Effluent * , 

Under the Partial Reduction in Toxic Streams Option, 

discharge of ion exchange regeneration wastes is eliminated by 

evaporation in a vapour compression, evaporation train. 

Distillate , from the evaporator is recycled to the demineralizer 

system and evaporator bottoms are solidified in a crystallizer 

for landfill disposal, 

» - -.„■■■ ■ 

Radioactive Liquid Waste Managemen t System 

Effluents from the RLWM systems cannot be recycled because 

of coneerns about po'ssible' increases ■ in radiation doBes tO' plant 
personnel - due to tritium concentration build-up. Treatment 

of this stream is identical to the system prescribed under the ^ 
"Environment Canada Codes of Practice" option. 

Building Effluent ' . - ' ■,.,'.. ^ • 

Building effluents are recycled to the extent permitted by 

the daily water balance O'f each station. 

Boiler Blowdown Effluent • : ^ , ', : . ' 

Steam from boiler blowdown is recovered in a flash tank and 
the water phase is directed 'to the lime softening •treatment train 

for reuse. 
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Hualemr Stations Option IV 



Section 4 - Best AvailabSe Technology 
Mlmlmua pisehmrge 



Technologies prescribed under this option eliminate- the ■ 
discharge of effluent to the maximum extent poeeible through 
treatment and recycle of waste streams. 

tJee of a cooling tower allows recycle of codling water. 
Steam is recovered from flashed boiler blowdown and the remaining 
condensate and cooling tower blowdown are treated by reverse 
osmosis (RO) . Reject from reverse osraoeis is evaporated in a 
vapour compression evaporator. Distillate from the evaporator 
and permeate from the RO unit are "polished*' and recycled to the 
steam generator. Evaporator bottoms are crystallized and disposed 
to landfill . Building effluents are recycled as cooling tower 
raake-up. Although control of storm water does not form part of 
any of the BAT options, storm water may also be used for cooling 
tower makeup in the minimum discharge option. ■ 

Effluent from the RLWM syetem, mrm not ■recycled because of 
concerns about radiation dosee to plant persoiniel . Treatment of 
this stream is identical to the system prescribed uncler the 
"Invironraent Canada Codes of Practice" option. A block flow 
diagram for this option is presented in Figure 4-10. - , 



Table 4.8 eummarizes current treatment of wastewater 
effluent streams at nuclear stations 



- ■■ ■ Table 4.8 
Nuclear Station Wastewater Streams and Current Treatments 



Process Stream 


Treatmint 


Station 


Boiler Blowdown 


No treatment 


All stations 


Building Effluent (not active, not oily) 


No treatment 


All stations 


Non-radioactive potentially oily drains 


Oil/water separator + granylar activated carbon 


Darlington 


Radioactive potentialliy oily drains 


Oil/water separator + granylar activated carbon 
(upstream of RLWMS) 


Bruce- A, Bruce-B 


Lube oil storage area 


Oil/water separator 


Darlington, 
Pickering 


Ion exchange regeneration wastes 


self neutralization in the neutralization sump 


All stations 


Neutralization sump effluent 


pH ad|ustmient 


Bruce-B 


Radioactive liquid waste management 
system (RLWMSl effluent 


Filtration + ion exchange Cavailable if required} 


. 


All stations 
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Table 4.9 .summarizes changes to treatment O'f wastewater '■ 
effluent s^treams at nuclear ■ eubcategory. stations .under each -BAT 
option. . 



Table 4.9 
Changes to Effluent Streams Under BAT Options for Nuclear Stations 



BAT' Option 


Stream Abbreviation: BAT Treatment 


1 
iest in Ontario 


NS' mixing, pHI control 


11 

Environmerit Canada 

Codes of Practice 


HS: lime precipitation, filtration 

RL- filtration/ion exchange of low radioictive level waste stream 

BB: steam recovery via deaerator 

OW: to lime softening treatment train 

EC: to lime softening treatment train or off-site disposal 


III 
Partial Reduction in ■ 
Toxic StrearTis 


NS: no discharge -evaporation, crystalllzition, landfill 

RL: same as BAT option II 

SB: steam reoove'ry* recycle of water phase " ■ 

BE: partial recycle 

BCi recycle or off-site disposal 


IV 
Minimum Discliarge 


NS: 100% recycle , / 

IRL: samie as BAT option 11 - - ;■ \ . ", 

BE: 100% recycle 

IB: steam recovery, 1 00%. recycle of water phase **. 
EC: 1 00% recycle or off-site disposal 
OW: 100% recycle 
CCW: 100% recycle 


Notes: NS = neutralization sump effluent 

RL = radioactive liquid waste management system effluent 

BE = building effluent 

Bi - boiler blowdown effluent , 

EC = equipment cleaning effluent 

CCW = cohdenser eoolingi water 

OW = oil water separator effluent 

= provided tritium build-up not haiardous to operations personnel 
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Section 4 - Best Available Technoloiy 



Table 4.10 suratiarizes the identified incremental 
technologiee by BAT Option for nuclear stations: 



■?.■ •. 



'"■ ' " . Table 4.10 • . - .-* ■ 

Identified Incremental Treatrnent Technologies by BAT Option 

for Nuclear Stations 



Technology ' ,• 


Option 


1 


11 


III 


IV 


OiiV water separatorfs} 


X 


X 


X 


■■X 


Granular activated carbon 


X 








Neutralization 


X 


X 


X , 


'■ X, 


Boiler blowdown flash tanks 




X 


^ X 


X 


Doubie-lined equalization pond 




X 






Clarifief/thickener (with lime & coagulant) 




X 


X 


X 


Vacuum filter 




X 


X 


-". K 


Effluent polishing (media) filter 




X 


X 




Active waste treatment system 




X 


•X 


X 


Raw water pond . 






X 


X 


Soft water pond 






X 


X 


Evaporator 






X 


X" 


Crystallizer 






X 


X 


Cooling tower 








X 


Cooling water blowdown pond 








X 


Condensate polishers (demineraliiirsl 








X ■ 


Reverse osmosis fwith UF treatment) 








X 


BAT Options: ■." - •. " ' ' 

Option 1 = Best in Ontario' , ■' " - - ' . ■ ; 
Option II = Environment Canada Codes of Practice 
Optipn III ^ Partial Reduction of Toxic Streams . . . ' j 
Option IV = Minimum Discharge . v 

INote: ' ■ ■ ' ■ " "■ '■' -' 
Refer to the report, "Evaluation of Best Available Techiniologies for the 
Electric Power Generation Sector Subcategory B Nuclear/Other" for 
detailed BAT treatment configuritions. 
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iAT Options for Nuclear Associated Facilities 



Two BAT options were developed for each of the nuclear 
associated facilities. Since each of these facilities are 
unique^ the options are specific to each facility. 



4.5 BAT Options for the Bruce Heavy Water Plant (BHWPI 

4.5.1 BHWF Option is Environment Canada Codes of Practioe 
Effluent Quality 

This option involves rediirecting, for treatment or reuse, 
those streams which were f oiind to have parameters exceeding the 
effluent quality recommended under the Environment Canada Codes 
of Practice, 

Filter backwash from the water treatment plant which is currently 
discharged through control point 0100 - clarifier building 
effluent, is recycled to the clarifier to reduce TSS levels. 
Elevated levels of iron found in storm waters from the low 
pressure condensate area {control point 0700) and from the north 
flare area (control point 0800) are redirected to the surface 
water treatment facility. A block flow diagram for this option 
is presented in Figure 4,11 

4.5.2 BHWP Option IX; MiniicEum Discharge 

Under the minimum discharge option all non-process flows are 
directed to the surface water treatment facility and used as 
input to the water treatment plant. Although stormwaters are not 
under consideration for effluent limits, they are recycled under 
this option as a best management practice. Process effluent 
cannot be recycled to the enrichmeht process becatise it is 
depleted in deuterium. A block flow diagram for this option is 
presented in Figure 4 . 12 . » 



4.6 iAT Optioris for Bruce Nuciear Power Development (BNPO) 

4.0,1 BNPD ^tion Is Eniriro33niexit Canada Codes of Practioe 

No parameters found in process effluent were above levels 
listed under the Environment Canada Codes of Practice 
recommendations for effluent quality; therefore, no additional 
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trBatraent was costed under this ' option. ■.• - ' ' ., • ' .' ' 

4.6.2 BlIPD Option Us Miaimtim DlBeliarg© ' . 

Under the minimum discharge option, effluent frdm the' 
neutralisation eump is treated by ultrafiltration, reverse 
osmosis, and evaporation. Distillate from the evaporators ie 
recycled to the condensate makeup plant. Bottoms from the 

evaporator are sent to^ a crystallizer . 

All other process streams are recycled to the condensate 

makeup water treatment plant. Steam transformer plant flash tank 

and blowdown tank effluent, floor drains and pump cooling water 

are recycled to the WTP via a cooling tower. Chemical wash pond 

effluent is sent directly to the WTP for reuse. A block flow 

diagram for this option is presented in Figure 4.13. 

.,-..'.■ - ■ ., . '' . ' . . . " " 

■- ' ' • ' ' • - -,«'"• . ■" . . ' - 1 ■ . 

4.7 BAT Options for Darlington Construction Site 

4.7.1 Darliiigtoa Coafltruetion Optioa Is InviroEimeiit Canada 
Codes of Practice 

The Environment Canada Codes of Practice BAT option for the 
Darlington construction site includes segregation of sanitary 
wastes, and process wastes for separate treatment. 

Process wastes are treated by conventional physical /chemical 
treatment consisting of lime precipitation, filtration and pH 
adjustment* Process streams directed to treatment include; . 
boiler blowdoiOTi, neutralization sump effluent and equipment 
cleaning lagoon effluent. A block flow diagram for this option 
is presented in Figure 4 . 14 . ^ . ■ ^ _ ' , •.■ ■..'■■ 

4.7.2 Darlingtoa Coastruetioa Cation II: Minimum Discharge 

Under the minimum discharge option, neutralization sump 
effluent, boiler blowdown effluent and equipment cleaning lagoon ' 
effluent streams are eliminated by evaporation and 
crystallization. Distillate from the evaporators is recycled to 
the water treatment plant. As a best management practice, 
compressor cooling water is eliminated by employing air cooled 
Gompressore . A block flow diagram for this option is presented 
in Figure 4.15, ^ ■ ; ■ .' - ■ ■ . ■ . 
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Table 4 . 11 Bummarizes current traatment of wastewater 
effluent streams at nuclear aesociatad facilities. 



Table 4.11 
Nuclear Associated Facility Wastewater Streams and Current Treatments 



Process Stream 


Treatment 


Station 


Boiler Btowdown 


No treatment 


BNPD, Darl. 


Sewage treatment efflyent 


Biological treatment plant 


BNPD, Darl. 


Lube oil storage area 


Oil/water separator 


BNPD, Darl. 


Water treatment pllarit wastes 


self neutralization in the neytralization sump 


BNPD, Darl. 


High abtive waste 


e-ii ■ - L. in 


BNPD 


riltration + ion exchange fat Bryce-Aj 


Commissioning wastes Iboiler iayup) 


Holding lagoon (settling) 


Darl. 


Syrface drains + eieaning wastes 


Syrface water treatment facility 


BHWP 


Process effluent 


aerated lagoons 


BHIWP 


Notes: 

BNPD ~ Bruce Nuclear Power Develoi 
IHWP ~ Bruc© Heavy Water Plant 
Dari. ^ Darlington Construction 

Each of these facilities are unique. Read 


sment Services _„ . " ■ ' 

■ ■ ■ * . 

ar should refer to the report "ivaluatlon of BEST Available 


1 ecnnoiogies tor tne tiecinc rower yen^ieiyuii secior syociiiegory o rvuciear/uiner ror aeiaiieo 
descriptions. 
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Table 4.12 summarizes changes to treatment of wastewater 

effluent streams at nuclear associated facilities under each BAT 
option.. .■.■■,'. . ■ _ ■'■ , ...- /■• , 



_: . • ■''■".; Table 4.12 ," _ • ' "•■/ 

Changes to Effluent Streams Under BAT Options for Nuclear Associated 

\,. ■ . ■ Facilities - - 



Facility 


BAT 
Option 


Stream Abbreviation: BAT Treatment 


Bruce Heavy Water Plant 


I 


BE: recycle of filter backwash contained in BE 
SW: allSWtoSWTF 


III 


BE: 100% recycle 
SW: 100% recycle 


Bruce Nuclear Power 

ID«velopimiie.nt Services ■ 


1 


Nlo: changes 


11 


NS: no discharge - evaporation, crystalliiation 
PR; 100% recycle 
EC: 100% recycle 


Darlington Construction Site 


1 


BB, NS, EC, WD: to physical chemical treatment 


II 


BB, NS, EC, WD: no discharge - evaporation, 

crystallization 

OT: no discharge - change to air cooling 


Notes: 

NS - neutraliiation sump of fluent " • ' * \ 
.ij. '■ !1E s byilding effluent ' „ ' f : ^ 
' BB = boiler blowdown effluent ' . : . 
WO: . = waste diiposal Site effluent '] ■ ^ .' "' ' 
■ EC ■= • equipiment cleaningi effluent • '. ■■ ^ . ^' " ■ " ■" ,"' ^ 
PR = process effluent 

SW = storm water effluent -. , ' ,. / '- • ' ' 
BWTF = surface water treatment facility 
OT - once through cooling water ■ ." . • 
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Table 4 . 13 suiimarizes the identified incremental 
technologies by BAT Option for nuclear aesociated facilities. 



Table 4.13 

Identified Incremental Treatment Technologies by BAT 

Option for Nuclear Associated Facilities ■ 



Teehnologf 


O'ptlon 


i 


II 


Cooling towerfal 




X 






X 


Ultraf iltratiiionf a ) 


Reverse osmosisfal 




X 


Evaporatortallbl 




X 


CrystallizerCalfbl 




X 


Hold-up tanklbl 


X 


X 


Clarifier/thiekener Iwith lime/coaiylantHbl 


X 




Vacuum fflterlbl 


X 




Media fllter(b} 


X 




Neutralizationfbl 


X 




BAT Options: 


1 


Option 1 - Environment Canada Codes of Practice 
Option 11 = Minimum Diicharge 

Notesi ' ' ■■ ' 
|a| ■ specified for iruce Services 
|b| specified for Darlington construction 
* • Bruce Heavy Water Plant requirei only piping additions to 
redirect flows through existing equipment 

Each of these facilities are unique. Reader should refer to the report 
"Evajyation of BEST Available Technologies for the Electric Power 


Generation Sector Subcategory B Nuclear/Other" 
descriptions, 


Tor aeiaiiea 
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Potenliin^ 
Contaminated 
Building ^^ 
Floor Drains 



■^ BNPD Sawaga Proeassing Plarit 



Enridilng Unit 
Effluarit Slrfpperi 



H^S Recovery 
Cooling Water Compressor 



Heal 

Exchanger/ 

Metals Cleaning 

Operations 



2%Cart9onate 

Solytion. High 

Pressure Water, 

Runoff 



Hunoff 
irom 
North Flare* 



LP Condensate ' 
& Runoff 



Intake (^'iOO 



* Via Pomp Stallon 



i 



c 



i 



^^ 0/W Interceptor 
"^oatoBI^PD 



Prooess Effyent 



Lake 
Huron 
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lfH«S<i.f 

2 . Laka 

► Huron 



ifH«s>ai 

2 




Oytfalito 
■*'■ Lake 
Huron 



Lake 

Huron 



Flow Rate 



Intake 
Water 



Ciarilier 




ccw 

Outtall 

1.00' 



Carb. 

E QDra b 

W 



Process 

E iltient 

'soo" 



EC- 
SWTF 



EHIuent . LP 
Laooon Condensate 



North 
Flare 



, Figure 4.11^ 

Bruce Heavy Water Plarit 

Environment Canada Codes of Practice Effluent Quality 
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Potentially 
Contaminated 

Building 
Floor Drams 



Air Compressor 
Cooling Water 



H S Recovery 

Cornprtssor 
Cooling Walir 



Heal 

Exchanger/ 

Metals Cleaning 

Operations 



2% Carbonate 

Solution, High 
Pressure Water, 

■ Runoff ■ 



North Flare* Q°E 



LP Condensate 
a Runoff 



Enriching Unit 
Effluent Strippers 



Surface Water 

Trsatniint Facility 

w/Qil Boom 



•Via Pomp Station 



J. 




Efftuenl 
Lagoon 



To Lake 
Huron 



O/W interceptor 
OiltoBNPD pa^ 

Water Filter Backwash 
to Clarilier 




Sludge to 

Appropriate Off-Sit© 

Disposal Facility 



To Process 
and Other 
Facility 
Operations 



Figure 4.123 

Bruce Heavy Water Plant 

Minimum Discharg© 
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Ridindhi 



-u— 



Out 




RItr 



&W^A 



BwwflflWiVfc 



Surgt Tkiiis 



Stipn 



CoHmum 
Sump 



PumpACotnpnsssr 

HPConoMMtlti 
pL»qpPIDmlM9«'' 



ChMl 



FlHh 

TMit 



HPCandMMM 



aiboMltn 




Fl8tl 

TmiH 



BtaMmlM' 



'A A a' 






tl 



WTP 

Cofld<*nMl« 
Plan! 



Bigtn.. 



Wula* 



OoefngTewir 



NWH. 

SUlfip 



T 



w 



Rsfad 



no 






I 



VHpar 



1. 



.BrMffl 



FfomHiyh 

IDSWMI* 



ptMiOralMiit, 
PimpGwIngWaltf 



Slowdown 




Iknkt 



Bcof 



Dmlna 



z 



"I 



1 



ZT 



dXJSk 



CwlnB 



Ot/Wasor 

Sepmiof 



OMnHfle 



KM 

1 



IsNflul Pump 



.^toOoiMtaiPttini 



(1) Heal BtOm^mmr^ •**"'**^'*f*'^**"'^!!!*^'^-tl^ n«i«f« 

|2) All«r purlfiealfai. High TOSwasltfpiMfd to •Wwrew** !««»»•• m^^^ "*«**• 
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'foOpmondii 
TbWlt 



lb Surf a 



Ciytlaliir 




■|^To8>TP<0 



Figure 4.13^ 
Bruce Nuclear Power Development Services 

Minimum Discharge 
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' Conslrucllon Bdlers 



Oomasiic 
Water 



Construction 
Soilerhousa 



Untrsatsd 
Water Tank 



Wattr 
Triaiment 
Plani No. 2 



Bollof 
Feedwaier 



Bollsfi 
(Nos. i-16) 



Bdtar Blowdown 
{Not. 6-12) 



Ctioling 

mm 



^ Sampis 
Bollef Btowdown _ Coctof 
(No». 13-16) wwuwi 



t^ Bbwdown 
^^ Tank No. 2 




w^^ Condensaia 



Air 

Compressois(6} 

A« Coolad 



Commisslonhg 
Wastes 



Ovetflow 




Semage Trsatinenl Systern 



Condansats 
Relurn la 
Oarllnglon NGS 



R«drcuyion 




ConsKuctlon 
Sewage ' 

Truck Wash 

FacHfiy 
Wastewater 



0««dlow 



Station 
Sswags • 





\ 


r 




1 






Sludga 

Equallilne 

Surm 

(^Chardbais) 




r 






-* 


Rotaling 

Biological 

Contactors 

(2) 


-♦ 


Siudga 
S«nling 
Charrtber 










/' 






1 




89 






f 



NOTES: 



Low Flow 

Bedrculailon 

Pump 

Charmsr 




Final 
Elthient 
Pufif}lng 
Cltarrtier 



Submergsd 
DIscharga Iti 
Lake Ontario 



1. Prepurchaso Conditioned Piping 

2. Utilize Air Coolod Compressors 

3. Obtain TRF Steam from Existing Darlingion NGS 

Return Comtet)sale to Darlington NGS 

4. Veni Boliar Btowdown Tanks to Atmosphere Prior to Cooling Further 

5. Detote Electric Boilers to Minimize Water Chemistry Conlrol 
Concerns and Bbwdown Quantities 

6. Solids Disposal lo Appropriate Ofl-Stte Disposal Facility 

7. *EPGS1/PG/t Lhrilts' Refers to Recommended Wastewater 

EllluBrt Quality Umils Presented in "Environmental Codes ol 

Practice (or Steam Electric Power Generation,* Environmenl Canada" 1985 



Storm O^alns 



Figure 4.14^ 
Darlington Construction Site 
Environment Canada Codes of Practice Effluent Quality 
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Sisam Sondout 

Unlteaifltf Water Tank 
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3. Obtain TRF SMffl (ran EiMfng DaillngioB If OS 
HtlBmCofldinsattloDiiflillwiNGS _^ ^ „ e.-^-, 

4 V«ti iollsr itoiwtowi Tinla lo AliT»SfA»ri Priei lo Coainfl Rirtfttr 

5 DcMt BMlriC Boltfi iO mlfilnild ^SSSf Ch9r!;k!!« Ooftral 

0Bnc«i«iiditowdeiffla*an«l9S 
t S^UiDispotalloApprqpilMflOfl-SIt Disposal Faelllir 



Figure 4.15^ 
Darlington Construction Site 
Mininnum Discharge 
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4,8 Teclinology Option Costs and Attainable Loadings 

In order tO' enable ari econoraic assessment of each BAT . option 
estimates of the loading reductions attainable throiigh 
implementation of each option along with the cost of each option 
were necessary. These estimates are ■ contained, in tables 4,14, ' 
4.15 and 4.16 for fossil stations, nuclear stations and nuclear 
associated facilities respectively. - " 

4,8.1 Costs of the BAT Options 

With the exception of the Ash Quench Water/Boiler Seal Water 
treatment option- (lA) for" the fossil stations subcategory, 
AWT/M&l estimated the capital and operating costs of installing 
the identified BAT technology options at each site in the fossil, 
nuclear stations and' nuclear associated facility S'ubcategories ae 
part of the BAT study. The Ash Quench Water /Boiler Seal Water 
treatment option (lA) for the three fossil stations which do not 
currently treat ash quench and boiler seal waters (Nanticoke, 
Lakeview and Lambton) was coet estimated by Ontario Hydro in 
consultation with the Ministry EPGS BAT Subcommittee. 

Cost estimates for implementing the various BAT options are 

based, ■ upon i ' ■ 

• identification of necessary equipment by comparing existing ■" 
facilities, with the ..BAT option requirement e discussed 

earlier, " ^_ ^ ■ ,.■... ^^ ' ■ - ■- - - ^ " , 

• sizing new e^quipment and' systems according to MISA monitored. 
flow rates. The capacities used for waste water tre.a.tm.ent - 
system unit operations are based upon mean daily flows. 
Equalization ponds/ storage tanks are sized to accommodate 
maximum daily flows, and componente such as cooling towers 
and condensate polishers which directly affect net facility 
output are sized for full capacity output, 

• unit costs for capital equipment and annual OEM as provided 
by the Best Available Technology Study^ conducted by Bechtel 
Inc. for Ontario Hydro, 

• , gene.rating station derating penalties as calculated and 

■provided by Ontario Hydro- for' the Best -In- Canada option for 

fossil stations and the minimum discharge option for nuclear 

statio.ns, 

.-.-■■ . , > 

• cost estimating f. actors for project implementation "as' 
provided by Ontario Hydro, 



4 - 44 



Section 4 - Best Available Technology 



• additional piping cO'Sts- identified 'by Ontario Hydro were . . 
added to the MOEE Consultant 'e cost estimates for all 
options/ ,: , . :. 

• costs for implementing Option lA Ash Quenah/Boiler Seal 
Water Treatment were added to all the other BAT Options. 

Derating Cost Penalties ' ' . : % 

A cooling tower is included for main condenser cooling under 

the Best in Canada/Zero Discharge option for fossil irtations and 
in the minimum discharge option for nuclear stations ,. When a 
cooling tower is installed' for main condenser cooling,, it affects 
unit generating efficiency by raising the condenser back-pressure 
and hence the turbine exhaust pressure; thus, the amount of work 
produced by each kilogram of main steam is reduced and results in 
a station derate. The reduced generating efficiency results in 
an increase in the cost of each kilowatt produced. Derating 
costs have, been added' to the. respective capital cO'Stji in tables 
4.14 and 4.15. ^ ; ^ . 

In addition to • station derating, the fixed costs associated ' 
with station operation are distributed over a lower station 
generating capacity resulting in poorer economies of scale. 
These costs have not been assessed in this study. 



4.8.2 



Estimation of Loading Reductions 



Reductions in loadings resulting from the installation of 
the BAT option TA: Treatment of Ash Quench/Boiler Seal Water at 
three fossil stations were estimated for only removal of total 
suspended solids, because data on the discharge of other ' 
parameters in these streams are unavailable. Loading reductions 
for the other fossil station BAT options were calculated for TSS, 
iron and copper. Reductions in loadings resulting from the 
installation of the BAT options at nuclear stations and nuelear 
associated' facilities were calculated for four parameters; total 
suspended solids., iron, copper and zinc. These parameters were 
selected based on their prevalence in subcategory effluents. It 
is expected that control of these metals will also result in 
control of other metals. It was agreed by the BAT subcommittee 
that estimates of loading reduction for these "key" parameters 
would provide sufficient information for input to the economic 
assessment of the BAT options. 

Loading reductions for the Treatmei|t of Ash Quench and .;• 
Boiler Seal Water Effluent Option at fossil stationfii are 
calculated by assuming installation of new or retrofitted ash 
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's. 

treatment systems to achieve a long term average effluent quality 
of 10 mg/L TSS, . / - ' ' 

Loading reductions for . effluent treatment prescribed under 

BAT options for fossil stations, nuclear stations and nuclear 
associated facilities were estimated by assuming that a physical 
chemical treatment systems (ie. chemical 

precipitation/ filtration) can be sized and operated to achieve 
the following average effluent concentrations,; . , ' - 

TSS 10 mg/L, : 

Fe 2 00 ug/L, " , : .: ' 

Cu 50 ug/L, ., ,. " 

Zn 50 ug/L. " ._,'..' „ 

An average.' decontamination factor (DC) of 100 (ie, 100 fold 
decrease in concentration) was assumed for a properly sized and 
operated ion exchange filtration system treating effluent from 

the radioactive liquid waste management system (RLWMS) .. 

Further loading reductions calculated under any of the BAT 
options are the result of reductions in wastewater volumes 
discharged (ie. reuse). 

4.e.3 Loading Eeductions- Fossil Stations: 

The contaminant ■loading reductions by implementing the 
various BAT Options , at fossil stations were estimated as 
deseribed below, and summarized in Table 4.14. The loadings 
attributable to building affluents have been excluded. 

Base-line Loading : The base-line: TSS loadings for Nanticoke, 
Lakeview and Lambton estimated by the MOEl consultant AWT/MI^E 
were revised upwards to include the estimated TSS loadings 

.contributed by the Ash Quench and Boiler Se.al Water Effluent at 
these three fa.cilities. 



Treatment of Ash Quench and Boiler Seal water effluent ODtion lA; 

Reductions in TSS loadings resulting from implementation of this 

option were 'estimated assuming ■ an untreated average, TSS 
concentration of 40 mg/L in quench/seal water could be reduced to 

10 mg/L by directing these gtream,s to a clarification/filtration 
treatment system- « Data for metal concentratione in quench/ seal 
w.ater are not. available, 

Best-In-Qntario Option I: The ■loading reductions expected 
through implementing this option were based on the loadings 
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calculated, for' this case by the AWT/M&E with some adjustments for 
'the following reasons. Table 4,14 reflects the loadings after . 
these adjustments. 

Base-line loadings for Atikokan 'were over-estimated by the 
consultant due to incorrect assumptions on loading data 
calculations, Atikokan experienced 31 emergency over-flows 
at the Ash Transport Water Treatment System of varying 
volumes and the consultant used the maximum volume for their 
loading estimates rather than the actual volumes 
discharged'®. 

Lennox loadings were over-estimated due to the inclusion of 
transformer cooling water loadings by the consultant®. 

Annual eaergency overflow loadings at Lakeview were over- 
estimated by the conBultant and have been corrected in Table 

• - 4-14'®. ' 



Environment Canada Codes of Practice Option II: Loading 
reductions are primarily attributable to TSS reductions at 
Lambton and Nanticoke and Iron reduction at Lambton. 



Hon Toxic Discharge of Proven Toxic Streams Option III; The 
loading reductions in this option are derived from the 
elimination O'f toxic streams by their total reuse... 



Minimum Discharge Option IV : The total reuse of all process 
streams, defi'tted the loading reduction for this- option. 

Best in Canada Zero Discharge Option: Since all discharges are 
recycled/reused, the base-line loading defines the loading 
reduction attainable, ■-" ■■ •- 



4 . S . 4 



Leading EedMiatioiis Nuclear Stations 



-Table '4. 15 provides estimated loadings which are expected 
after implementation of each of the nuclear station BAT options. 
As a result of high loadings reported for building effluent and 
equipment cleaning effluent at Pickering as discussed in the 
AWT /MSB BAT report^, data for these streams were reviewed. Flow 
reporting errors were also diseovered for both of these streams. 
The revised loadings are based on corrected monthly flow data and 
calculated by summing up the average revised monthly flow for 
.each streaii, times the measured parameter concentration for each 
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stream". The BAT .consultant made. an. error in reporting TSS 
residual loadings (froii RLWMS) on implementing BAT Options II, 
III ■ & IV.' The.se loading estimates have been revised from, those 

■contained in the BAT report-'. „ ,. 

■■"*'■• "'" ■ 

Nuclear Stations : Best I n" dntario " 

Zero loading reduction is expected through application of 
the Best in Ontario option as developed by the BAT eonsultant, 
pH control is the primary technology prescribed under this 
option-. Oily water s.eparators for lube od,l storage areas are; '.. 
reco'imended as a best management practice.. 

Nuclear Stations: Environment Canada Codes of Practice Effluent 

Quality 

Lomding reductions are ■■ achieved through treatment of 
neutralization sump and RLWMS effluent. The major reduction in ^ 
TSS loading is attained through treatment of neutralization sump 

effluent; prim.arily the neutraliz.at.ion sump at Bru.c..e.-B which 
contributes 85% of the TSS loading from streams treated under 
this option (ie. neutralization sump, RLWMS, equipment cleaning 
.and odly water separators) . _ ;. . _ ■ 

Nuclear Stations i Partial Reduction of Toxic Streams 

Loading reductions predicted under this option are increased 
by eliminating neutralization sump discharges. Reductions from 
RLWMS" effluent are the same as the Environment Canada Codes of 
Practice option. Additional loading reductions, primarily 
copper/ zinc and iro'n, are achieved through recycle, of boiler 
blowdown. Reductions from recycle of building effluent are due 
almost entirely to the higher flows and loadings monitored at 
Pickering. ^ ■ . - ■. 

Nuclear Stations i Minimum Discharge Qpticn _ ■- ■"• ' ^ 

Loading reductions predicted under the minimiim discharge 
option, with the exception of Pickering, do not differ 
significantly from those predicted under the partial reduction of 
toxic streams , option .. ■Predicted reductions .at Pickering are ' 
higher hecause building effluent at this station comprise a large 
part of the total station loading* 
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4.8.1 ■ Loa'.din;g Reductions - Muelear Ass©eia.ted Pacjilities 

Table 4.16 provides estimated loadings which are expected "\ 
after implemantation of each of the nuclear associated facility 
BAT options. The residual estimated loadings for the two options 
at the Bruce Heavy Water Plant were revised to exclude two stom, 
water streams (control point 0700 & 0800) loadings that were 
included by the BUT consultant. 

ilUGlear mssoalated Faeilitidsi Environment Canada Codes of 
Wwmctiam If fluent Quality » . 

Bruce Heavy Water Plant ^ - ' ' '. \ ■• ' 

The bulk of the reduction in TSS loading predicted under the 
Environment Canada Codee of Practice Option is through recycle of 
filter backwash which is currently discharged to building 
effluent (control point BE 0100) , Minor reductions in iron and 

zinc are achieved by ^ recycle- of filter backwash.. ' .: "''-'.* 

This BAT option also recomaends routing of storfflwater , ./ 

effluents which are not currently treated " by the surface, water 
treatment facility (eWTF) to the SWTF. 

Bruce Nuclear Power Development Services ^ ..._]■ \ ■ 

No additional treatment was prescribed under the Environment 
Canada Codes of Practice Option for BNPD; therefore ^ no 
reductions in 'loadings are expected, ' '' \ . ,. 

.■ ..m ' ■ ^ ■ -^ ' "'-:'-■ '',-•.■ ■ ' ' ■■'._:■■ ■• ; ^ 

Dar-linqton NGS Construction Site ' ' : ^ ^ ^ , : : 

The only reductions in TSS loadings are achieved through 
treatment of construction boiler blowdown effluent. The major • 
reduction in zinc under this option results from the 
recommendation to replace water cooled air compressors with air 
cooled units. Reductions in iron result from treatment of 
construction boiler blowdown and elimination of water cooled air 
compressors,. ■■.,.....■ . . . ■ : 
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t 



nuclear AssQeiated Pacilities: MiniBwai Dlecharge Option % 

Bruce Heavy Water Plant " ^ \ • * • . 

Loadings remaining after implementation of the minimum 
discharge option at BHWP are from procese effluents PR 0500 and 
PR 04 00 which cannot be recycled because they are depleted in 
D2O. All other streams are recycled as input to the heavy water 
production process. 



Bruce Nuclear Power Devel opment Services . ■' 

Loadings remaining after implementation of the minimum 
discharge option at BNPD are from the sewage treatment plant 

only. All other process et reams are reused. 



Darlington Conetruction 

Loadings remaining after implementation of the minimum 
discharge option at Darlington Construction Site are from the 

sewage treatment plant only. All other process streams are 
reused. , - '=•.-'■' - . * ^^ . . / ' 
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Table 4. 14 
Predictad Effluent Loading and Costs for the Fossil Subcategory 



Parameter Units * 


Atlkokan 


Lakeview 


Lambton 


Lennox 


Nanticoke 


Thunder Bay 


Baseline Effluent Loadlnas 














TSS kg/yr 


. 280i0 


187345 


83636 


953 


606730 


12700 


Copper kg/yr 


m 


ii' 


97 


43 


423 


29 


Iron . kg/yr 


713 


485 


1038 


152 


1518 


623 


BAT Option lA: Treatment of Quench/Seal Water Effluent 








. ..." 




Capital Costs $1,000) 


• ■!* 


13975 


25006 


nil . 


30824 


nil 


O&M Costs $(,000/year) 


Mil 


1330 


2188 


nil 


2735 


nil 


TSS kfl/yr 


28090 


66345 


50636 


953 


425730 


12700 


Copper kg/yr 


- 


* 


^ 




.,- 


.- 


Iron kg/yr 


" 


- ' ,_ ' 


- 


„ 


- 




BAT ODtion 1: Best in Ontario 


1 i604 


B4730 


52575 


1 6250 


114386 


* 


Capital Costs $1,000) 


7723 


O&M Costs $|,000/year| 


2366 


- 4705 


41 82 


1272 


11291 


1 393 


TSS kg/yr 


28090 


66345 


50636 


953 


372440 


■ 11629 


Copper kg/yr 


*" . 


». 


•• ' 97 


43 


422 


20 


Iron . kg/yr 


687 


48i 


574 


65 


803 


621 


BAT Ootion II: Eovironment Canada Codes of Practice Effluent Qualitv 




... 


- i. 


s 


Capital Costs $1,000) 


30569 


6177S 


72657 


19161 ■ 


150778 


20042 


O&IVI Costs $|,000/yearj 


6306 


71ff5 


9239 


2857 


19261 


4883 


TSS . kg/yr 


28090 


66345 


50562 


953 


372418 


11629 


Copper kg/yr 


9 


ii 


i? 


43 


422 


19 


Iron kg/yr 


■ ' 687 


484 


519 . 


65 


802 


621 
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Table 4.14 (coritinued) . 

Predicted Effluent Loading and Costs for the Fossil Subcategory 



Parameter 


Units Atikokan Lakevtew 


Lambton 


Lennox 


Nanticoke 


Thunder Bay 


BAT Ootion III: 


No Discharae of Toxic Effluent 










Capital Costs 


$(,000) 30547 71316 


7i48i 


27487 


158560 


1 9966 


O&M Costs 


$(,000/vear| 6297 . 9399 


10408 


3969 \- 


21254 


4859 


TSS 


kg/yr " , 28090 ^ 66345 


48153 


953 


372440 


, 11629 


Copper 


;_ kg/yr ^ '' -.."y' 6 - 4 ' 


48 


■"■ . M 


97 


19 


ftm 


• kg/yr ^-- , ' ^ 686^ ' 'Wm ' 


138 


.-■ ■ ^ ii. "'■■ 


733 


616 


eATODtionlV: 


Minimum Discharae - No Coolina Tower for Condenser Coolina 


Water 


221910 


489115 


\., ■ '' 


Capital Costs 


#(,0001 . . 58154 " 287498 ' 


. 215864 


67634 


Q&M Costs 


l(,000/year) 12207 53154 


53140 


47575 


93328 


. 15543 


"T^ ■ . '././^ 


kg/yr 25888 54628 


34295 


. ■ ^ ... .i ' 


323165 


9052 


Copper 


^ kg/yr ■ ..'..-" ' \ ' . # . %/ ' ' 


34 


■ w- . ■ 


90 


^.11- 


Iwi _ " . ■ ■■ 


' kg,/yr .■'.'■'.■''&/ , fit' 


236 


ii^. ■- 


689 


476 


BAT Ootion V; 


Best in Canada - Zero Discharae 




- J 






Capital Costs 


#(,0001 - 85474 381661 


515756 


535978 


1O06429 


131176 


O&M Costs 


$(;000/yiarJ ' %m07 53154 


53140 


47575 


93328 


15543 


TSS 


kg/yr © 


; ' Q 


. 


' " ■ , 





Copper 


.. kg/yr .-_, .. ' ' !■ "-■,', . - . -9 


: ■'■.-« '-." 


' ■ ', ».,,..."' 





' ■' -. .•" 0- 


jlron 


■ kg/yr- '_■'■ ' ' ■ M ^ ' # ' - " 


"■■ '■ .;"« '^ ] 


;/; ■■'-#:• 


\ 


. ■-■ .; ■ '«■ 
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• ■■'.-.■ . « ." " . ■ " » i ■■ 

' ' ' ' ' Table 4.1 i ' , ^ ^ \ '■ ■ ' 

Predicted Effluent Loading and Costs for the Nuclear Station Subcategory 



Paramieter 



Units 



Bruce-A ' 



Bruee-B 



Dariington 



Pickering 



Baseline Effluent Loadinas 








TSS ' - / kg/yr .. " - : - il*f *' 


36S1 1 


1694 


126283 


Copper " _■■ . , kg/yr ' . '., _ ^ '■ ^ . •■ ■ »■•..,, 


■ 25 


. ■■ "M ~ 


;10:0: 


...llBe - . kg/yr ,. ' . . ■ _ , ■ 11 


■ 11 


.■' m -^ 


"■ ;■■ 113 


iwi : '' • . '■kg/yr' "'. ■ . ■ %m " 


349 


286 


2876 


BATODtionl: Best in Ontario 


* 






Capital Costs 11,000) " • 113i0 


' 12524 


5449 -.^ 


13708 


O&M Costs $(,000/year| 1445 


215 


2058 


1 760 


TSS kg/yr , 447 


36511 


." 1694 


. 126283 


Copper ■ ■ . ~ ' ^ • ki/yr ' „'"'.■ . 33' " - 


25 


■ ^'*.„ • 


' 100 


Z\m ... . kglVr ■ /■ ' , ■ '\ , m ^ 


11 


■ /; ,3T-_ ■'• 


■;•/ ^ ■ 153 


■Ifm ■ ■ ,'■ kg/yr " -• '•' ' ■ %$Q . 


349 


286 


. 2876 


BAT ODtlon 11: Environment Canada Codes of Practice 


- 






Capital Costs 11,000) ' 24199 


21469 


22095 


34924 


O&IMI Costs l|,OQO/year) ' 11172 


10832 


15071 


15463 


■■'Tii..'" , .kg/yr \/\-' \ m. ' 


/"/ . 20ii 


675 


, 123261 


Copper , ,kg^r . ' -"*.','' ■, M 


•■. . ■ 16 


It ; 


"\ . "■' , m' 


Xm ■ kg/yr ' *.■ .- 'if ' 

' . . " ■• ' ' 


^- , ' 8 


m '■'' 


lift. 


iron kg/yr 50 


128 


206 


2683 


BAT Option III: Partial Reduction in Toxic Streams 






• ; 


Capital Costs $(,000) , . Si2i0 . 


60285 


63610 


67455 


O&M Costs #(,O0O/year) 11172 


10832 


15071 


15463 


TSS . : kg/yr '. . ' ^ gg , 


• . 34 


571 


23068 


Copper kg/yr , ' | , 


■'.,... 3 


. . 2. ■ 


60 


Bne • kg/yr * | 


1 


^ .it 


. / ito 


f«m kg/yr 1 


. ., ' ■■- '11 


' ■ m, 


. ^ "-m 


BAT Ootion IV: Minimum DIscharae 


-* ' 






Capital Costs #(,000) 6lS6i6 


■ 892780 


475144 


^ 1139170 


O&M Costs $(,O00/year) 106440 


, 1 1 5000 


67703 ■ 


■. ' 1 59235 


TSS kg/yr . ^ ft 


., . . , 34 . ^ 


255 • . 


■ ' ■ ill 


Copper kg/yr ' " g - 





■ ■ 


«; • I. 


Zinc ' . "' . kg/yr _ . ■ " /. .- ■ i • 





'■ --t^ 


*. - ' ■ \ 


Irori kg/yr ,1 





'■. ■ . .■ ^ ■' 


\ ''' .. f 
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' Table 4.16 ; - 

Predicted Elf luent Loading and Costs for Nuclear Associated Facilities 



Parameter 


Units . , Bruce Heavv 
Water Plaht 


BNPD Services 


Darlington 
Construction 


laseiine Efflotnt Loadiiias 






TSS 


kg/yr > * , i1i07 


2osas 


3411 


Copper ■ 


kg/yr "■ 7 


■73 


1 3 


Zinc 


kg/yr iSi 


■ . _ - 101 


260 


Iron 


kg/yr 2377 


isa 


12S 


BAT ODtion 1: 


Environment Canada Codes of Practice 




li 


Capital Costs 


§(,0001 1610 


■ #* ■' 


7BB6 


OMA Costs. 


l(,000'/yiar) ■■ . ' . '.. " • 


■%m 


2376 


TSS 


kg/yr . 23103 


20988 


2743 


Copper 


. kg/yr . ^, ' ^ " I 


73 


.'^ ■■ "' f 


Zinc 


kg/yr . Si? 


101 


14 


Iron 


kg/yr ISiS 


658 


75 


BAT Ootion ll- 


Minimym Discharge 


' ' 




Capital Costs 


I{,POO» 3420 


588 S 8 


326S0 


O&M Costs 


11,000/year) ' -■ - . 


37923 


6310 


TSS 


. kg/yr , " -^ " 1022 


4161 


2145 


Copper 


kg/yr 


20 


5 


Zinc 


kg/yr ^, . ' 421 


39 


13 


Iron ;, 


ki/yr ' • .. ■ 1337 


62 


72 



Piping additions required only to redirect flows through existing equipnfient. 

No additions rec|uired to meet Environment Canada Codes of Practice Efflyent Quality 
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4.9 Eoonomio Assessment Objeotives 

/>*,„•• ' " ■ ' . " • . . * 
The objective of the economic assessment were toi 

• evaluate the cost -effectiveness of the various wastewater-.; 
treatment BAT options; 

• show the inGremental cost of successively higher levels of 
contaminant removal; and ' . 

• ascertain the potential economic and financial consequences 

of those BAT Options that are least -cost, . . 

4.9 «1 Cost Analysis Of BAT Options 

Four analytical techniques were applied to analyze the 
potential costs of abatement teclmology options at each plant and 
their effects on the Ontario Hydro and the provincial economy. 

The first technique involves derivation of least -cost 
abatement cost functions for each plant or support facility. The 

second analytical technique is the application of cost- 
effectiveness analysis to calculate the unit ■and marginal costs 
associated with each level of abatement and to identify which 
levels have the lowest of these measures . 

4, 9 ,2 Abatement Cost Fuaetioas 

In Order to compare and -aggregate costs of vari.ous BAT 
Options at each plant or facility, one-time capital costs are 
annualized and added to recurring (annual) "operating, 
maintenance and administration" costs-. In this report, capital 
costs are annualized over twenty years for all facilities except 
nuclear plants, where thirty years' is used.. These time- periods 
are based on the estimated useful lives of existing plants, A 
nominal or current {not adjusted for inflation) interest rate of 
9% is used in all calculations. . ■ i. 



* .^The general annual izat ion fonnula is t 

TMC m {QM&Jk * (1-T)} + (K * fi/|l-Ci4.4)-a])_ * (1-T)}' / " ' 

Where: TAC C$/yr| ^ Total Anniialized Cost 

OM&A. ($/yr) ^■■'Operating, Maintenance .and .Adminiatrative Costs 

K ($) ^ Capital Cost 

T (T/lOO) = Applicable Tax Eate - ' „ 

i Ci/lOO) = Mominal Interest Rate 

n (years ) = Life of Abatement Equipment or Systtam. 

Whmn T - Q, TAG represents ■ the "before- tax"' cost -of the B.AT Option which is also 
the cost to. society; when T > 0, TAG represents "after-tax" oo^st which is borne 
by the polluter. 

' -4-55 ., '" '• *• - 
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Section 4 - Best Available Technology 



Annualized Cost ($ million/yr) 



800 



70'0l h — -r " — Ir — ^— i — - 



sod 



500 







2^ 



Q too 200 300 400 500 600 700 800 0001,000 
Pinal Loadlfngs fOOO kg/yr) 

BAT Gptioiis: As=QumncMSmal, B—BmsUln'Ontmrio^ C—£PS t/PG/f, D^Non ToMic, 
E—Min. OisGhaf§&^ F—B9st-in'Canatimt G^C&st-M^ciiim, N^Max. Tmchm'eai 

CONTAMINANTS INCLUDE TSS, COPPER, IRON 



Figure 4.16; Jiggregate Jkbateneiit Cost Fimetioiis Comparing Total 
J^zmualized Costs of BAT Options with Initial and Final Loadings 
for TSS, Total Metals and nil Contaotinants froii the Fossil 
, StibGategory .. \ ■*-,., ■ , ^'^ „'":.. '- 
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Section 4 - Best Available Technology 



Annualized Cost ($ million/yr) 
iiti ' t • [.. ■1: r-= — I — ■ 



41 D 



soo 



— ^^^„__l__^_^_^_^_^^. 



^TiS 



METALS 



-j — ^v 



400 






^4, 
I 

i 
I 




! 
1 
!■ 

4 

1 
1 

■r 


— 1 — 


1 
■| 
1 

4. 

i 
1 
I 



■t~ 



■r- 



I 



'-|i- 



■r— 1- 






1 I 



20 40 



l^St- 



GO 80 



100 120 140 ISO 180 



Loadings ('000 ki/yr| 



BAT Options: A=Best-ln-Ontano, B=EPS 1/PG/1, C=Non Toxic, 
D=Min, Discfiarge, E= Cost-Effective, F=Max. Tectinicai 

COl^TAMINAIiTS INCLUDE TSS, COPPER, IRON, ZINC 



Figure 4.17 5 Aggregate toatement Cost Functions Comparing Total 
Mmualized Costs of BAT* Options with mitial and Final Loadings 
for TSS, Total Metals and All Contajninants froii Ontario HYdro 
Miielear-Fower Plants . , , 



I 
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Section 4 - Best Available Technology 



Annualized Cost ($ million/yr) 



■*-ALL 
• liEmLS 




60 70 80 iO 100 



Final Loadings ('000 kg/yr) 

BAT options: A=EP$ f/PQ/f, B=Min. BisGharge 
€—Cost-EffBcii¥e, D=Mmx. Tmchnieai 

OONTAMINAIITS INCLUDE TSS, COPPER, IRON, ZINC 



Figiire 4.18: Jkggregate Abatement Cost Functions Corapariiig Total 
^nualized costs of BAT Optioiis witli Initial and Final lioadings 
for TSS, Total Metals and All Contaminants from the Mticleai- 
Support Facilities 



4 - 58 



' . Section 4 - Biest jlvailable Technology 

Abatement cost functions show capital, annual operating and 
total annualized costs aeeociated with levels of potential 
contaminant reductions. These estimates can be displayed in 
graphic or tabular formate. Abatement cost functions can be 
generated for individual plants or for the entire sector. 

To derive least -cost abatement cost functions for each 
plant I total annualized (amortized capital plus annual operation 
and maintenance costs) BAT option costs are graphed eigainst 
aggregate reductions or final loadings at each plant by option. 
This comparison is required to show how different BAT Options 
identified for each plant achieve successively higher levels of 
cpntaminant reduction. Also, where more than one BAT option 
produces similar reductions at different costs, the BAT option 
that yields a given contaminant reduction for the lowest cost is 
used to derive the Least -Cost Abatement Cost Functions. 

Cost functions can show clearly the lowest cost at which a 
given abatement objective or contaminant reduction goal can be 
achieved. In cases where only a limited number of abatement 
technologies are postulated, a specified loading limit or target 
reduction must be achieved by implementing the next technology 
combination which removes larger quantities of pollutant than 
that required by the loading objective. 

The two po'lar benchmarks or loci on an abatement co^st 
■■function are:; 

1. The "initial" or baseline loading O'f contaminants to be 
reduced. At this baseline loading, no incremental . 
abatement cost is incurred. 

2. The "maximum, technically achievable" level O'f 
abatement is the level at which the largest possible ■ 
contaminant reduction can be attained at least -cost 
without closing the plant.. 

4.9.3 Coet-lffectivaaess Analysis * . , 

Cost -effectiveness analysis facilitates comparison of the 
economic efficiency of different BAT Options, Cost -effectiveness 
analysis involves computing average cost per unit, of pollutant 
ramoved or the ratio of incremental cost per incre'roental unit, of 

pollutant reducad^. 

The average unit cost is calculated with the following 
equation: " ' .. 



^See Chapter 9' "Coat-Effectiveness Analysis'" in Mark S. Thompson, 1980', 
Benefit-Cost Analysis for Program Evalmation, pp 221-248, See also. Chapter 8 
"Meaeuring Efficiency" in Peter H. Rossi and Howard 1. Freenian, 1982, 

Evaluation: A Systematic Approach, pp 267 - 2S7, 



• , Section 4 - Best Availablt Techriology 

' - ' , ' *' 

Unit CO'St of R.«nova,l f$/kg). ^ [Aimmalized, Coflt ($/yr) ] / [TO'tml 
•AjMiual , ■ EaductioB (kg/yr) ] . . .' 

Marginal costs are the second order differentiation beyond 
average or unit costs and identify those technology combinations 
for which costs start to rise faster than contaminant reductions. 

Marginal cost per incremental reduction is calculated as follows ^ 

Marginal Cost of Removal (A$/Akg)' = [ (.A$/yr) / ( Akg/yr) ] ^ [ (C2 -' 



Where: C^ - Total annualized cost of BAT Option 

"i" (BAT Option "1") 
Cj ^ Total annualized cost of the next 
; higher BAT Option "i+1" (BAT Option 

• . '"2") 

, ■" ' Ijg fe^ . Loading re'duetion achieved -by BAT. 

Option "i" (BAT Option "1") 
„ , Lj = Loading reduction achieved by the 

• next higher BAT Option "i+l" 

• = (Option "2" ) 

4*9.4 teasfc-Cost laiplejientation Strategy 

The following analytical procedure was applied in order to 
find the lowest cost configuration of abatement programs for all 
Ontario Hydro plants that will achieve the largeet contaminant 
redudtione for all 13 plants. The most cost-ef feotive (lowest 
unit cost) BAT Options at each of the 13 Ontario Hydro 
plants/facilities were cO'llated and sorted, lowest to^ highest, by 
unit costs, total annualized costs, and plant-epecif ic capital 
costs, and then highest to lowest by total contaminant reduction. 

4 . 9 « 5 Aggregat@ Abatement SGenarios 

In order to evaluate the effects of potential abatement 
costs at specific levele of Gontartiinant reductions on sector 
firms, the total contaminants removed and costs from each plant 
owned by each company were aggregated. Aggregate Abatement 

Scenarios are defined for which capital, O&M and annualized costs 
at each plant can be summarized by company and used to adjust 
financial data of sector firms. 

The following rules were used to define Aggregate lUDatement 
Scenarios and, the total costs associated with these scenarios 
were utilized iii the financial analysis of the effects on Ontario 
Hydro: 
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1. Where technically feasible, the same BAT Options are applied 
• at each plant,. ' This procedure yields up to 6 Aggregate 

Abatement Scenarios. 

2. At each plant, the BAT Option with the lowest unit cost is 
identified as the cost-effective option and are grouped into 
an Aggregate Abatement Scenario. 

3. At each plant, the BAT Option that achieves the greatest 
contaminant reduction at least-cost is identified, and costs 

and removal estimates are used to define the Maximum 
Technically Achievable Abatement Scenario. 

For Ontario Hydro, other site-epecif ic abatement^ scenarios 
were developed to show the effects of flexibility in the 

implementation of a contaminant reduction program. 

^ ' '' ^"' ■ - 1- 

4.9,i Financial Asseesment: Coirpoi'at© Financial Iffects 

Aggregate Abatement Scenario costs were used to compute the 
effects on the financial position of Ontario Hydro. 

For Ontario Hydro> the analyses were carried out at the 
Corporate and Businees Unit levels. At the Corporate level, 
effects on 5 indicators were assessed: llectricity Pricing, 
Borrowing Eeguirements, Debt Equity Ratio, Cash Flow Coverage and 
Interest Coverage. At the Business Unit level the following five 
financial indicators were evaluated: Return of Assets^ Return of 
Capital (Employed) , Total Debt to Total Asset e. Net Internal 
Cash Flow and Net Income, 



4. 9', 7 Ontario Hydro Biusiness Units 

Ontario Hydro, has identified within its operation business 
units with clear accountabilities, including specific rates of 
turn and cost control. These business units include two of the 
sub-categories of the electric power generation sector i (Ontario 
Hydro) Fossil and Nuclear Business Units. Among the principles 
that will govern the operation of these business units are the 
fo'l lowing'^ : • - • . 

• each unit will be responsible fo^r its own^ profit and. 
loss statement I . - . 



3 The Corporate Structure of Ontario Hydro ( Ontario Hydro,, April 7, 1993} 
recoimeiided by the Chairman and Chief Executive Officer, used in Ontario Hydro 
presentation to the llectrie Power Generation Sector Joint Teeltmical Committee 
CiJTC) , 1993. . , - . 
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. _ • affoxdability testing of new capital ©.xpenditures; 

• minimize the need for rate increases, and_tO' reduce 

debt and fixed cost; 

»* environmental and social costs are to be. integrated 
into decision-making; 

• price will dictate cost; that is, ensuring the 
competitive price of Ontario Hydro products and 

. services to customers will determine the level of costs 

which -may be passed through to them; and - ■ . 

• the relationship between business units and between the 
Corporation and its business units will be delineated 

in contracts. 

A number of financial indicators wete identified that can 
help assess these performance criteria and show how they may be 

affected by the potential .water pollution abatement cO'Sts. 

4.9«i Eeonomio Jkssessaent Proceduras 

To estimate the potential impacts of the MISA- induced costs , 
on the Ontario economy, the Ontario Hydro Economic Model was 
used. Based on 1984 Statistics Canada Interprovincial Input- 
Output Matrices, this model can estimat^e direct, indirect and 
induced economic consequences. The Ontario Hydro economic model 
is a static model based on 5 -year lag historical data. Input 
data used are consistent with those of Statistics Canada and the 
outputs 'can be dieaggregated by industry and commodity. However, 
for this assessment only aggregate or economy -wide impacts were 
assessed because the available BAT Option costs, data are not 
disaggregated enough and such simulation is highly time 
consuming. Specifically, the model was used to estimate 
provincial employment and gross domestic product (GDP) impacts. 

4,i.S Results of the Cost-lf fectiveness Analyses 

Foseil Plants BAT Options ; ' . - " 

The results of the cost -effectiveness analysis portion of ' 
the Economic Assessment Study^^ carried out by the Ministry 1P08 
Economic Assessment Subcommittee concluded that the Ash 
Quench/Boiler Seal water option showed the lowest average cost 
for the removal of one kilogram of total suspended eolids 
($41/kg) (see table 4.18 below) . 
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.# 



Nuclear Plants BAT Qptione 



The results of the cost -effectiveness assessment of BAT 
options for nuclear stations indicates , that the Environment 
Canada Codes of Practice Option is the most cost-effective option 
on which to base effluent limits for Bruce-A, Bruce-E. and 
Darlington stations whereas the Partial Reduction of Toxic 
Streams Option is the most cost effective option on which to base 
effluent limits for Pickering NGS , 

Under the Environment Canada Codes of Practice Option for 
nuclear stations, additional treatment is prescribed for 
neutralization sump, radioactive liquid waete management system 
and equipment cleaning- effluents (ie. boiler layup) . Treatment - 
for boiler- blowdown and building effluent is not prescribed under 
this option. 

Under the Partial Reduction of Toxic Streams Option, 
neutralization sump effluent is eliminated, boiler blowdown and 
building effluent are treated by phyBical/cheraical treatinent and 
reused. Treatment of RLWMS effluent is identical to the 
Enviroiiment Canada Codes of Practice Option. 

The LSS agreed that because building effluent at Pickering . 
is comprised primarily of cooling water it should not be 
considered in aesassing loading reductions for this BAT option.. •■■ 
If building effluent at Pickering is excluded from the economic 
assessment then the Environment Canada Codes of Practice Option 
forms a more cost effective basis for setting effluent limits at 
Pickering than the Partial Reduction of Toxic Streams Option. 

Nuclear Associated Facility BAT Options ' . 

The economic assessment identified, the Environment Canada 
Codes of Practice Option as the most cost-effective option for 
the Bruce Heavy Water Plant and the Darlington Construction Site. 
The minimum discharge option was identified as most cost 
effective for Bruce Nuclear Power Development Services. The use 
of each of these options in development of effluent limits is 
discussed in section 5 . 
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Table 4.17^^ 
Comparison of Aggregate BAT Options Annualized Costs and Contaminant Loadings 



Sectoral 


Cost 


Initial and Final Loadings (kg/yr) 


OM&A ($/yr» 


Capital m 


Annualizfd 


TSS 


Copper 


iron 


Zinc 


Aggregate Scenario 


Ontario Hydro Fossil Plants Initial Loadings 


919,454 


635 


4,529 




Ash Quench/Boiler SeaJ 


6.252,857 


69,804,661 


13,899,712 


584,454 


685 


4.529 




Best-ln-Ontario 


25,209,015 


261,268,739 


53,830,084 


530,093 


674 


3,235 


■*^. ■ 


. ■ i^ J »% 


49,739,432 


354,979,524 


88,626,188 


629,997 


673 


3,218 




Environment Canada Codes Practice 


Non-Toxic 


56,186,280 


387,365,415 


98,620,796 


527,610 


185 


3,112 


- 


Minimum Discharge 


274,993,952 


1,340,175,344 


421,805,437 


447,008 


144 


1 ,705 


" 


Best'ln-Canada 


407,801.161 


2,656,473.244 


698,808,441 











--. 


Ontario Hydro Nuclear Plants Initial Loadings 


164,935 


173 


3,641 


217 


Best-ln-Ontario 


5,478,048 


6,810,996 


6,141,005 


1 64.935 


173 


3,638 


217 


Environment Canada Codes of Practice 


26,223,886 


103,387,919 


36,287,289 


1 26,090 


144 


3,087 


164 


Non-Toxic 


52,537,215 


250,630,647 


76,932,688 


23,762 


66 


488 


98 


Minimum Discharge 


448,379,107 


2,926,789,955 


733,262,270 


670 


1 


3 


1 


Ontario Hydro Associated Facilities Inittal Loadings 


86,006 


93 


3,160 


950 


Environment Canada Codes Practice 


2,375,506 


9,165,123 


3,379,513 


47,634 


87 


2,628 


682 


Minimum DIschafge 


44,233,599 


109,928,629 


56,275,893 


7,328 


25 


1,471 


473 
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Table 4.18^^ 
Sectoral Aggregate Cost-Effectiveness, Ratios and Rank-Ordering of BAT Options 


' 


"' 


Sectoral Aggregate Scenario 


Annualized 
Costs {$rff} 


Cost-effeGtiveness Ratios or Average Costs ($/l<g) 


Ordinal Rank-ordering 


Whether 
Least-Cost 
Abatement 

Scenario 


Number 
of 

Plants ^ 


TSS Metals 


All 
Contaminanta 


Contaminant 
Reductions* 


Cost-effectiveness 

(ail contaminants)' 


Ontario Hydro Fossil Plants 




Ash Quench/Boiler Seal 


13,899,712 


•41 


" 


•41 


8 


1 


Yes 


3 


Best-ln-Ontarlo 


53,830,084 


138 


41,249 


138 


6 


3 


Yes 


6 


Env. Can. Codes 


88,626,188 


228 


66,989 


227 


4 


4 


• No 


6 


Non Toxic 


98,620,796 


252 


51,445 


251 


6 


5 


Yes 


6 


Minimum Discharge 


421,805.437 


893 


125,350 


887 


3 


8 


Yes 


6 


Best-ln-Canada 


698,808,441 


760 


176 


7B4 


1 


7 


Yes 


6 


Cost-Effectiye (composite) 


41,797674 


1 1 5 


50,911 


115 


7 


2 


Yes 


6 


Maximum Tech. (composite) 


625,223,952 


680 


121.191 


676 


2 


6 


Yes 


6 


Ontario Hydro Nudear Plants 






Best-lri-Ontario 


6,141,005 


- 


*• 2,042,002 


••2,047,002 


6 


6 


No 


4 


Env. Can. Codes 


36,287,289 


934 


55,316 


919 


5 


3 


Yes 


4 


Non-Toxic 


76,932,688 


545 


22,768 


367 


3 


2 


Yes 


4 


Minimum Discharge 


733,262,163 


4,464 


182,132 


4,357 


1 


5- 


Yes 


4 


Cost-Effective (composite) 


45,504,147 


B1 


15,417 


321 


4 


1 


Yes 


4 


Maximum Tech. (composite) 


45,947,386 


2,543 


90,484 


2,482 


2 


■4 


Yes 


4 


Ontario Hydro Nuclear Associated Facilities 


1 


Env. Can. Codes 


3,379,513 


88 


4.193 


86 


4 


1 


Yes 


3 


Minimum Discharge 


66,275,893 


71 B 


25,1,91 


696 


1 


2 


Yes 


3 


Cost-Effective |composite| 


49,393,701 


895 


32,660 


871 


3 


4 


Yes 


3 


Maximum Tech. (composite) 


56,275,893 


694 


24,455 


696 


1 


2 


Yes 


3 



• TSS only • • Metals only * See Table 4. 1 1 -- No reduction 
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Table 4.19" 
Marginal Cost of BAT Options and Rank-Ordering 



j Sectoral Aggregate Scenario 


Annualized 
Costs ($/yr) 


Cost-effectiveness 4» 


Marginal Cost* 


Numiber 
of 

Plants 


Ratio f$/kg) 


Ordinal Rank 


Ratio (§/kg) 


Ordinal Rank 


Ontario Hydro Fossil Plants 














Ash Queneh/Boiler Seal 


13,899,712 


•41 


1 


*41 


1 


.. 3 


Cost-Effective (composite) 


41,797,674 


115 


2 


930 


4 


6 


Best-ln-Ontario 


53,830.084 


138 


3 


489 


3 


6 


Environment Canada Codes of Practice 


88.626,188 


227 


4 


305,229 


7 


6 


Non Toxic 


98,620,796 


251 


5 


3,353 


5 


6 


Minimum Discharge 


421,805,437 


887 


8 


3,939 


•6 


6 


Maximum Tech, Icomposite) 


625,223,952 


676 


6 


453 


2 


6 


Best-ln-Canada 


698,808,441 


754 


7 


1 ,268,698 


8 


6 


Ontario Hydro Nuclear Plants 


Environment Canada Codes of Practice 


36,287,289 


919 


3 


919 


2 


4 


Cost-Effective (composite) 


45,504.157 


321 


1 


90 


1 


4 


Non Toxic 


76,932,688 


367 


2 


12,296 


3 


4 


Maximum Tech. (composite) 


417,711,573 


2,482, 


4 


14,367 


4 


4 


Minimum Discharge 


733,262.163 


4,357 


5 


16,607,926 


5 


4" 


Ontario Hydro Associated Facilities 




Environment Canada Codes of Practice 


3,379,513 


86 


1 


86 


1 


3 


Cost-Effective (compositel 


49,393,701 


871 


4 


2,634 


4 


3 


Minimum Discharge 


56,275,893 


696 


2 


284 


2 


3 


Maximum Tech. f Composite) 


56.275,893 


696 


2 


284 


2 


3 



• TSS only * Based on total reduction (all contaminants) 
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4.,9«10« ReBulte of the ^ Assessment of Potential Fina:Qeial 
Effieats of Postulmted BAT Options 

Using the algorithms provided by Ontario Hydro, potential 
aggregate financial and price impacts due to potential abatement 
requirements were estimated and the results are shown in Table 
4.20. These results show potential contributory cost impacts on 
•the fossil and nuclear sub-categories, and the support facilities 
separately. To get total corporate impacts, coet effects from 
the fossil, nuclear and support facilities subcategories can be 
added in various permutations to reflect given implementation 
scenarios. For example, to get the effect of the lowest cost . 
level of abatement effort, the aggregate scenario selected under 
the fossil sub-category is Quench/Seal aggregate scenario, for 
nuclear plants the Best -in -Canada aggregate ecenario and, for 
eupport facilities the Environment Canada Codes of , Practice 
aggregate scenario, the corporate aggregate impacts is the 
summation of theee subcategory impacts. This level of abatement 
e^qpenditures potentially, could cause upward pressures on 
electricity rates equivalent to a 0.28% rate increase (i.e., 
,175% + 0.064% + 0.038%) in order to recover the increased costs. 
Using the •cost-effective aggregate scenario level of expenditure, 
electricity rates could potentially increase by 1.58%, while the 
"maximum reduction technically achievable" level of expenditure 
implies a revenue requirement equivalent to a 13. 3 5% rate . 
increase. As indicated earlier, the effects from MISA- ■ 
monitoring will have to be added to the abatement effects. 

Although, some financial indicators may not change 
significantiy, the key indictor electricity prices show : 
noticeable increases. Borrowing requirements under aggregate 
abatement scenarios, except in three cases, would cause only 
small increases in Ontario Hydro's debt position because the 
firm's current debt load of $35 billion and the incremental 
borrowings represent only small fractions of that total debt 
load. 

Specifically, these results show the range of potential 
effects of various aggregate abatement ecenarios at the 
subcategory and corporate levels and the extent to which 
electricity rates may have to be increased to recover or match 
revenue requirements . 
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Table 4.20 
Ontario Hydro: MIS A Costs Effects On Key Financial Indicators By Aggregate Abatement Scenarios and Subcategory 



Aegrtgate Scenarios 
by 
' ~ ^ Subcatogory 


MISA Costs 


Financial Indicators 


'Capltsl 


0M&A 


Annuallzad 


Depreciation 


Interest 


Revenue 
Requirament 


Etectricitv Price 
Increase 


Borrowing 


Debt 
Ratio 


Interest 
Coverage 


Cash Flow 
Coverage 


m 


miyt 


m 


% 


IM 


Times 


BmaMm (B«fora M^A) 








0' 











6.52 


3,600 


0.83 


1.18 


1.04 


Ontario Hydra Tolata 
























Quanch/Seal 


S9.e 


6.3 


13.9 


3.5 


6.3 


18.1 


0.1 75 


69.8 


0.00 


0.00 


0.00 


iMt-iln Ontario 


268.1 


30.7 


eo.0 


13.3 


24.1 


ii.i 


0.736 


268.1 


0.00 


0.00 


C0.01) 


Envlronnmnt Oartada Codes 


46?.i 


78.a 


128.3 


21 .S 


42.1 


141 .i 


1.S39 


467.5 


0.00 


0.00' 


10.011 


Non-Toxic itfl. 


636.0 


10i.7 


i7s.e 


27.7 


57.4 


193.8 


2.109 


638.0 


0.00 


lo.ou 


10.021 


Min. DisclHirofl 


4.376.9 


767.0 


1,211,3 


168.2 


383.9 


1,329.1 


14.454 


4,376.9 


0.02 


(0.031 


«0.10) 


Beat-ltvCanada 


2,656.6 


407.a 


6dB.i 


132.8 


239.1 


779.7 


8.47S 


2,656.5 


0.01 


10.02} 


10.061 


Gost-EHsctlva 


398.2 


94.1 


136.i 


16.2 


3§.8 


146.8 


i;5i7. 


398.2 


0.00 


0.00 


10.01! 


MaMimum Tachnical 


4,168.2 


673.1 


1,099.2 


1 78.6 


376.8 


1,228.5 


13.353 


4.186.2 


0.02 


I0.03J 


(0.091 


tiudMr Pteit SftM 


ifUM SitB C/i 


100.2 


44,3 


54.i 


3.3 


9.0 


S6.6 


0.615 


100.2 


0.00 


0.00 


O-OO 


Dariinstort Sit« C/i 


S4.7 


12.8 


12.8 


1.8 


4.9 


19.8 


0.213 


54.7 


0,00 


0.00 


0.00 


1 PfckBring Site C/E 


67.5 


15.5 


22.0 


2.2 


6.1 


23.8 


0.258 


67.5 


0.00 


0.00 


0.00 
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Table 4.20 (cont'd.! ' 

Ontario Hydro: MISA Costs Effects On Key Financial Indicators By Aggregate Abatement Scenarios and Subcategory 



Agoregiti Scanarios 

bv 

Subcategory 


MISA Costs 


Financial Indicatofi 


Capital 


Oy&A 


Annualized 


Depreciation 


Intarest 


Rewenye 
Roqulrtmsnt 


electricity Price 
Increase 


Borrowing 


Debt 
Ratio 


Interest 
Coverage 


Cash Flow 
Coverage 


$m 


Im/yr 




m 




% 


$M 




Tlmis 




BmitBm (Brntom MISA) 




















6.52 


3,600 


0.83 


1.15 


1.04 


Fw«a Plants ' ' ' | 


Quensh/SQal 


69.8 


6.3 


13.9 


3.S 


6.3 


16.1 


0.1 75 


69.8 


0.00 


0.00 


0.00 


i«st-ln Ontario 


2fi1.3 


25.2 


§3.8 


13.1 


23.6 


61.8 


0.672 


261.3 


0.00 


0.00 


(0.01) 


Environmnt Canada Codes 


351.0 


49.7 


ee.e 


17.7 


31.9 


99.8 


1.079 


33S.0 


0.00 


0.00 


(0.011 


Non-Toxlc iffl. 


387.4 


16.2 


96.6 


19.4 


34.9 


110.5 


1.201 


387.4 


0.00 


0.00 


(0.011 


Mln. Discharga 


1,340.2 


27i.O 


421.6 


67.0 


120.6 


462,6 


5.028 


1,340.2 


. 0.01 


10.011 


(0.031 


i«t-ln-Canada 


2,656,5 


407.8 


698.6 


132.8 


239.1 


779.7 


B.475 


2,656.5 


0.01 


(0.021 


(0.061 


Cort-EffBctlva 


17S.3 


22.2 


41.8 


i.o 


16.1 


47.3 


0.614 


179.3 


0.00 


0.00 


0.00 


MaxIrmJfTi Tachnical 


2,342.4 


379.9 


625.2 


117.1 


210.8 


707.i 


7.i93 


2,342.4 


0.01 


|0.02> 


10.051 


HudMf Ptttm 


BeBt-ln-Ontark)! 


e.8 


i.l 


6.1 


0.2 


0.6 


6.3 


0.064 


6.8 


0.00 


0.00^ 


0.00 


iiwiromiont Canada COdss 


103.4 


26.2 


36.3 


3.4 


9.3 


38.9 


0,422 


103.4 


0.00 


0.00 


0.00 


Nc«-Toxlc Effl. 


250.8 


62.5 


76.9 


8.4 


22.6 


83.5 


0.908 


250.6 


0.00 


. 0.00 


10.01} 


Mn. Otochafge 


2,966.8 


448.4 


733,3 


97.8 


263.4 


809.4 


8.798 


2,928.8 


0.01 


(0.021 


(0.Q7J 


CiMt-Effactiva 


13S.S 


32.4 


41.6 


4.S 


12.23 


49.1 


O.B34 


135.9 


0.00 


0.00 


0.00 


Maximum Techntcal 


1,733.9 


248.9 


417.7 


67.8 


118.0 


482.7 


. B.029 


1,733.9 


0.01 


(0.01) 


(0.04I 


- !| 

NlidMr Suppntt FacMlu | 


Environment Canada Codea 


9.2 


2.4 


3.4 


0.3 


0.8 


3.i 


0.038 


9.2 


0.00 


0.00 


0.00 


Mh. Discharge 


109.9 


44.2 


66.3 


3.7 


9.9 


67.8 


0.628 


109.9 


0.00 


0.00 


0.00 


' ecwt-Efftctlv* 


13.0 


40.3 


49.4 


2.8 


7.1 


. i0.i 


0.649 


83.0 


0.00 


0.00 


0,00 


Maximum Technical 


109.9 


44.2 


56.3 


3.7 


9.9 


57.8 


0.628 


109.9 


0.00 


0.00 


0.00 
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4.f.ll Business Unit Irapmsts 



A number of financial indicators were identified that can be 
used to ■estimata the financial effects of potential MISA" ■' -* 
abateiiant cost of the Fossil and Nuclear Business Units, The 
measures identified include "return on assets'^ "return on 
capital •% "•net income", "total debt to assets" and "net internal 
cash flow" • ■ : _ - • ' - 

To estimate potential MISA cost impacts, proforma financial 
data of the twO' business units were adjusted with aggregate 
abatement costs. The results are shown in Table 4.21 and Table 
4.22 . -^ .. '- 



Table 4.21 

MISA BAT Option Cost Impacts on the Fossil Business Unrt 



Aggregate Abatement 
Scenario 


Return 
on 

Assets 
{%! 


Return 

on 
Capital 

(%) 


Total 
Debt to 

Total 
Assets 


Net 

Internal 

Cash 

Flow 

|$m) 


Net 

Income 

($m} 


Change in 

Net 

Income 

(§m) 


Biseline (befora MtSAJ 


7.0 


2.3 


0.81 


320 


24 





Quench/Seal 


. i.6 


0.4 


0.8 1 


308 


i 


11 S) 


lest-in-Ontario 


5.5 


(4.8) 


0.83 


271 


(51) 


(7i) 


Env. Canada Codes 


4.6 


18.8) 


0.85 


238 


(93) 


(1171 


Partial Non-Toxic Effluent 


4.3 


(10.0) 


0.85 


229 


(10B) 


(130) 


Minimum Dischafge 


(2,3) 


(47.7) 


0.95 


(76) 


(506) 


(530) 


Best-in-Ontario 


(5.91 


(83.7) 


1.02 


(327) 


(889) 


1913) 



The estimated potential effects on the fossil business unit 
show deterioration in all measures expect "Total Debt To Total 
Assets" for the lowest cost abatement scenario. Net income is 
negative at the "Best-in-Ontario"' abatement level. This is 
reflected in "Return on Capital" which changes to negative 4.8% 
from positive 2.3%. Subsequent higher abatement levels result 
further deterioration of the other financial measures. • ' »■ 
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* .. ' ' ' '' ' 

The financial effects on the nuclear business unit appear to 
be less dramatic in most of the measures assessed exoept "Net 
Income'". , However,, a marked change is observed, in all" measures ■, 
at the "Minimum Discharge" abatement level, which is the highest 
cost abatement scenario.' Evidently, it is ■ only at this level 
^that "Net Income" 'becomes negative^ changing to negative $817 
million^ from positive' $12 million.. 



. Table 4.22 
MISA BAT Option Cost Impacts on the Nuclear Business Unit 



Abat€ITI@Ot 

Scenario 



.Retiiiirti' on 



Capital 



Total 

Debt to 
Total 



Cash Flow 
($IVIJ 



(iMU 



«$ryi| 



8.7 



B.e 



0.93 



1,072 



120 



8.7 



9.© 



0.93 



1,065 



113 



17,1 



8.E 



9.1 



0.93 



1,039 



81 



I39J 



Psitial Non^Toxic Efflluent 



8.3 



9.3 



0.93 



1,000 



27 



C93) 



5.6 



6.3 



0.9S 



391 



(817) 



1937) 



Eiii¥iro<nnient Canada Codes 



8.7 



ivi 



0.93 



1,069 



111 



(3} 



Oiseharge 



8.i 



9.4 



0.93 



1,019 



58 



162) 



4.f.i2 loonotty-Wide impacts of lotential MlSA ^atemeiit 

Inyestment ; 

Ontario Hydro is the largest economic entity in Ontario 
after the Provincial Government* Consequently, its investments 
and other corporate decisions can have significant implications 
for the province, its residents ^ environment and economy. Funds 
that Ontario Hydro might send on MISA compliance can contribute 
between $27 million and -$2.2 billion (1996$.)'- to the provincial 
gross domestic product (GDP) and generate between 300 and 41,000 
person-years of employment (Table 4,23) . Actual impcicts on the 
provincial GDP and employment will depend on the abatement 
scenario' that is applied tO' ■Ontario Hydro plants and facilities. 
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Using Hydro's inter-provincial input -output model, described 
in Chapter 2, the sum of direct, indirect and induced impacts of 
potential MISA-required capital and OMEtA expenditures are 
estimated. Direct impact e include the GDP and employmeiit effects 
of Ontario' Hydro purchasee of water pollution abatement equipment 
and services (first round spending), indirect impact g are 
generated by manufacturers' expenditures to (component suppliers, 
contractors) satisfy or supply Ontario Hydro purchaees (also 
called second round spending) , while induced impacts are brought 
about by the infusion of salary and wages into the provincial 
economy by employees of Ontario Hydro and the manufacturers * 

Aggregate potential impacts are shown in 1996 dollars 
(1996$) , the year assumed for compliance with MISA abatement 
program. That year is not of any particular significance, a 
target year is required to complete the economic impact 
aBseasment. This assessment assumea a minimum, of three years 
grace before regulated compliance with MIBA abatement program's 
effluent limits- once promulgated. The economy effects 
highlighted in Table 4.23 are proportional to the esqpehditure 
requirements of individual aggregate abatement scenarios. The 
larger the economic effects the greater the cost of the achieving 
that abatement level. • . . ,' 
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• • . <' Table 4.23 " •■• . 

Economy-Wide Impacts of Potential MISA-lnduced Expenditures 



:"" •'' ■' BAT option , 


Estimatod Ecoricimy-Wide Impacts 


Gross Dorniestic Prodoct 
(1SS6 Imilllonl 


Emplioymiant 
Person-Years 


Ontario Hydro Total Impacts 


Quench/Seal 


27 


336. 


Best-ln-Ontario 


144 


1,851 


Environment Canada Codes 


286 


4,243 


Cost-Effective 


179 


3,457 


Partial Non-Toxic 


339 


5,629 


Minimum Discharge 


2,040 


40.422 


Best-ln-Canada 


1 ,890 


30,237 


Maximum Technical 


', 2,218 


40,933 


Fossil Plants 


Quench/Sea! 


27 


336 


Best-in-Ontario 


140 


1,751 


Environment Canada Codes 


243 


3,,248 


Cost-Effective 


128 


2,041 


Partial Non Toxic 


266 


3,630 


Minimum Discharge 


1,108 


18,747 


Maximum Technical 


1 „667' 


26,662 


Best'ln-Canada 


1,890 


, 3.0,237 


Nuclear Plants 


Best-ln-Ontario 


4 


100 


Environment Canada Codes 


32 


815 


Cost-Effective 


40 


1,084 


Partial Non-Toxic 


73 


1 ,993 


Minimum Discharge 


918 


21,23S 


Maximum Technical 


B37 


■ 13,831 


Support Facilities 


Environment Canada Codes 


10 


1 80 


Cost-Effective 


11 


332 


Minimum Discharge 


■ 14 


440 


Maximum Technical 


14 


440 



4-73 



Section 4 - Best Available Technology 

4. 9 •13 rinaiiGial Implieationa of the Draft EPOS Regulations 

Ontario Hydro was requested to review the final ■draft^ EPOS 
regulation and estimate the cost of implementing it. In their 

letter'"' dated October 5, 1994, Ontario Hydro provided the 

following revised estiniates: - 



Item 


F OS s i 1 , $ mini on 


Nuclear, $ million 


capital (1994) 


75.0 + 10% 


35.0 to 70.0 


OM&A 


4.0 + 10% - 


7.0 to 10.0 



The estimates were reviewed by the MOEE Economic Services 
Branch who provided the. following financial iiiplications smnmary 
Btatement, • „ * '" * • ./ 

To achieve the effluent quality required under the 
recommended limits, Ontario Hydro has estimated that capital 
expenditures could range between $103 - $153 million, plus 
$11 - $15 million/year in operation, maintenance and 

administration costs (OM&A) , for a total annualized cost between 
$22 - $31 million/year over 20 years. .;- ■ 

These cost est-imatas represent the high end of the potential 
costs Hydro might incur. Hydro has .stated in a letter ^'^ to 
Ministry staff " . , . hawBirmr^ fossil GSs may find other morm 
cost-mffBatiwe ^thods to aomply with the requirmments of the 
draft regulmtioR.'^ 

Up to 66% of the estimated capital costs would be borne by 
the fossil business unit (FBU) , 'between $68-$83 million; or $11- 
$13 million/year total annualized cost. The OM&A costs for FBU 

are estimated between $4-$5' million/year. 

Costs to the nuclear business unit (NBU) are estimated at 
$35-$70 million in capital, $7-$10 million/year in OM&A, and 
$11-$18 million/year in' 'total annualized costs. •' 

If this level • of expense flows through to Hydro customers as 
increased electricity prices, bulk electricity rates could 
increase between 0.4%, and 0.5%, -On the other 'hand, if Hydro were 
to absorb these costs, , with 'no increase in elactricity rates. 
Hydro's net income would be reduced by $2 2- $31 million each year 
over a 20-year period,' assuming capital funds are borrowed. 

Alternately, if- there are no -rate increases and HydrO' uses 
its own financial resources during the year in which the 
equipment/facilities are installed, annual net income could drop 
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by as much as $167 million in the implementation year and $11- $15 
million in subsequent years dependihg on operating coats . 

■ These eetimated coste, which could be as low as $22-$31 
million/year, represent about 6% - 8% of Hydro's annual 
environmental expenditures, which were $448 million in 1S93 and 
averaged $378 million between 1988 and 1993. In the worst case 
scenario, where Hydro would expense $167 million MISA-related 
expenditures in one year, those es^enditures would represent , 44% 
of the average annual environmental expenditures over the last 
six years or 3 7% of its 1993 environmental ej^enditures . 
The projected MISA costs would not put Ontario Hydro in a loss 
position. Hydro's planned net income for 1994 is $606 million.' 
However, by the end of August 1994, net income was projected at 
$375 million above plan. If electricity sales remain etrong to 
the end of 1994, Hydro could realize a net income of about $1 
billion. Hydro's forecast net incomes in 1995, 1996 and 1997 are 
$688 million, $885 million and $650 million, respectively. 
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5.0 Development of Effluent Limits for the Electric Power Generation Sector 

Effluent limits for the Ontario Electric Power Generation " 
Sector (EPGS) were developed by a Limit Setting Subcommittee 
(LSS) comprised of representatives of Ontario Hydro and the MOEE. 

The LSS. had the following tasks :. , - -■ ■ ' .' -.■ 

to define the ■ form of limits {ie. production based 
loading, average loading or, concentration) , 

to select a basis for the effluent limite (ie. 
selectiQn of BAT and performance data), 

to identify the process" effluent streams and parametere 

■ to be limited,, ■ " . ' ' ;' * ■ /•,.»,.- 

to identify the effluent streams for assessment . 
monitoring, ' * . '. ■ 

to select the time basis for limits (ie, daily maximum, 
monthly average) , , ' , . 

to select the monitoring frequency for limited and ^ . 
aesessment parameterB, ■„! 

to derive numerical limits baeed on the selected Best 
Available Technology (BAT) and the evaluation of the 

,. "■■" „ ' . ■ data baee. 

The limits developed by the LSS were presented to the Joint • 
Technical Committee (JTC) for final consensus and approval. . « 



S.I The Forin of Effluent Limits : 

The Report of the Issue Resolution Committee on Limit .. . '• 
Setting and Form of Limits^'^ recommended three methods for 
Betting effliient limite i . , , . ' 

• Method 1". Linear Method (limits are estpressed as production 

based loading limits ie. kg./kw-hrs) 

• Method 2 1 Average Loading Method (limits are expressed as a 

maximum loading and monthly average kg/day) - 

• Method 3i Average Concentration Method (limits are expressed 

. as a maximum concentration and monthly average 

- "• *., mg/L) 
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Each of the above recommended methods for limit setting was 
reviewed as to its applicability to the Electric Power Generation 
Sector. Development 'of loading limits was reviewed first; 
however, effluent limit e finally applied to the EPOS are 
expressed as maximum daily and monthly average concentrations 
{ie, mg/L = method 3), The rationale for applying concentration 
limits rather than loading limits {ie. methods 1 or 2) is 
discussed in the following sections. 



5.1.1 



Method 1: Linear Me thod fproduotioti based) 



This method calculates limits on the basis of production and 
wastewater flow. Limits are calculated in terms of kilograms of 
contaminant per kilogram of product where flow per unit of 
production and effluent concentration are determined from the BAT 
plants. Use of this form of limit implies that there is a 
relationship between ■ production, and wastewater flow and between 
production and wastewater contaminant loading. 

To determine if production based loading limits could be 
applied to the EPGS, available data were reviewed to aeeertain if 
there is a good correlation between effluent loading and power 
production and between effluent flow and power production. . • ■ 

Fossil Stations . ' ' " % . ■ ' 

Fossil fired stations were evaluated first becauee it was 
suspected that if a good correlation as described above, exists, 

then it would ' probably be observed at fossil stations^'. 

Regression analysis was " used to determine if there is a good 
correlation between monthly average daily loadings of total 
suspended solids (TSS) and monthly power generation and between 
monthly average daily flow and monthly power generation for data 
collected during the MI SA monitoring period. Data were analyzed 
for two streams; ash transport water treatment system (ATWTS) 
effluent and neutralization sump effluent. These streams are 
associated with the operation of the boiler and most of the 
contaminants diecharged in these streams, from fossil stations are 
in the form of suspended solids. In particular, the ATWTS 
discharges the highest flow and carries the highest particulate 
load of" all process effluent; therefore, this stream appears to 
be a good indicator of the total station contaminant loading. 

Ash Transport Water Treat ment System Effluent - Fossil Stations 

"It may appear reasonable to es^ect that the quantity of ash 
produced in a fossil generation unit boiler furnace is 
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proportional to the quantity of coal burned and the corresponding"" 
power generated. The relationship between." ash production and ,■ 
power production may vary with bo'iler efficiency and the type of 
coal burned but nevertheless a trend should exist in each case; 
however, regression plots provided in Appendix D (pgs.^Dl to D5) 
show a poor correlation between flow and power production and ■" ;"' 
between TSS loading and power production for ATWTS effluent as \. 
suggested by reviewing the correlation coef fieient "r" . The ^ 
reason for the poor correlation shown is that the total ash ; 
produced is not proportional to^ the amount of ash diecharged tO' , ... 
the environment in the aqueous wastewater phase. It is the 
treatment process of the A,TWTS that characterizes the ash loading 
contained in the final effluent stream. For ^operations and 
control reasons, ash sluicing intervals and duration are not 
directly related to power generated (MWH,) and the volume of water 
used to sluice bottom ash is not always dependant on the amount 
of ash sluiced. Overall, the effect of the ATWTS is not the 
removal of a set percentage of ash in the influent but the 
removal of ash to a relatively low concentrations in the effluent 
regardless of influent concentrations . Consequently there is a 
poor correlation between contaminant loading in the ATWTS ' . . • 
effluent and corresponding power generation. , ' . • 

" '* ' ' ■ '■ ■ . . ' ' ' ' 

Meutraliz ation Sump - Foseil Stations ■ .' " ' 

, RegreBsion plots provided in Appendix D ■(pgs , _ D6 - DIO) 
show a poor correlation between monthly average daily flow and 
power production and between TSS loading and power production for 

neutralization sump effluent. The primary factor determining the 
amount water treatment plant waste is the quantity of 
demineralized water produced. Demineralized water production is 
not proportional to power generated; therefore, the c[uantity of 
WTP waste is not proportional to power production. ^ It __ should be 
noted that a demineralized water inventory is maintained at all 
stations in,, large storage 'tanks. '" .'.-.■■ 

Boiler blowdowm. is .a primary consumer of demineralized 
water. The volume of boiler blowdown is dependant on the nuinber 
of boiler 'start-ups and the station boiler water chemistry during 
normal -station operation and each site'e operating practice. 

During bO'iler start-ups, blowdown is used to^ control 'the 
level of water in the steam drum. Due to the dynamic nature of 
■the demand for fossil generated power, the number of start-ups 
required by a unit cannot be predicted; therefore, the number of 
start-ups can vary in producing the same amount of power. A . 
station could run at a low generation level for a continuous time 
inte'rval with one start up but the same station could be run at 
higher generation levels for shorter periods for the same time^ 
interval. More start-ups will .cause a corresponding increase in 
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boiler blowdown flow. "" '' _ ■* 

During normal operation blowdown is used to control the 
levels of impurities that build up over time of station 
operation. Boiler chemistry is dictated by the quality of boiler 
feed water and reactions with boiler tube material. The quantity 
of blowdown necessary to control boiler chemistry may differ from 
station to station and boiler to boiler within a station and is 
therefore poorly related to the quantity of power produced. 

, '" . - " -,. ^. ,, ".*'.•, 

Muclear Stations * . ' . 

At nuclear stations too, there is a poor correlation between 
power production and effluent Gontaminant loading because many 
effluent streams continue to discharge when power production is 
interrupted. Figures 1 to 12 in Appendix D provide plots of 
effluent TSS loadings versus power production and effluent volume 
versus power production for neutralization sump effluent and 
radioactive liquid waste management system effluent. The data 
scatter plot on power production and effluent flow/TSS loadings 
at nuclear stations over the MISA monitoring period support the 
expected poor correlation between power production and 
contaminant loadings and between power production and effluent . 
flow. . ■ ■ „ ■ .. ^ . _ ^^ _ -• ^ ' ■ '■ ■ , * 

5.1.2 Method 2: Average Loadiii# Method 

' . The use of this method for setting effluent limits requires 
the identification of a BAT contaminant loading performande which 
can be applied to each etation. Establishing a BAT loading which 
is equitable between stations of different eizes also implies 
that effluent flow and/or contaminant loading is proportional to 
the size or capacity of each station. A comparieon of waetewater 
flow data f rom ATWTS and neutralization sumps with fossil station 
capacity and annual power production is tabulated in Table 1 of 
the appendix to this section., \ ■ ; 

Ash Trangport Water Treatment Sy stem Effluent - Fossil Stations 

As discussed under method 1, the amount of ash discharged to 
the environment is not proportional to the amount of ash sluiced 

'from boiler bottom ash hoppers upstream of the ATWTS. Ash 
sluicing water volume e are also not proportional to the amount of 
power produced although they may be proportional to the number of 
units in operation. The difficulty in comparing ATWTS flow 

' volumes from large and small etations is the differences in the 
design of ATWTS between etations and waetewaters treated (see 
Table 5.1) . . = 



5-4 



Section 5 - Effluent Limits 



Table 5.1 

Fo'Ssiil Station - Ash Transport Water Treatmeinit Systems 



ATWTS Description 



Bottom Ash Sluicini/Lagoon & Filtration Plant 



Bottom Ash and Fly Ash Sluicing/Lagoon 



Bottom Ash Sluicing/Ash Quench/Boiler Seal/Coal Pile Runolf/Clarifier 



Submerged SGraper Com^eyor/Ash Quench/Boiler Seal/CI arifier 



Fossil Station 



Lakevlew and Lambton 



Nanticoke 



thonder Bay 



Atikokan 



Only Lakeview and Lambton have comparable systems . Thunder 
Bay and Atikokan can also be compared since both systems treat 
approximately the same streams .{ie. ash quench/boiler seal water 
overflow, Thunder Bay treats coal pile runoff as well). The^ 
ATWTS effluent flow data summarized in Table 1 of the Appendix to 
this section, shows a poor correlation with either etation 
capacity or average daily power production. 

Neutralization Sump Effluent - Fo ssil Stations 

Although the production of demineralized water is not 
dependant on the amount of power produced it should be dependant 
on the nuTr4>er of units operating. Contrary to this expectation, 
a comparison of flow data from neutralization sumps with fossil 
station capacity and annual production tabulated in Table 1 of 
the Appendix to this section indicates that the amount of WTP 
plant effluent via the neutralization sump is not proportional to 
capacity or annual average daily power production. One factor 
contributing to the poor correlation is the type of operation 
(ie. base load versus peaking) which may affect discharge flow 
volumes of WTP neutralization sump effluent streams. Fossil 
stations such as Lakeview generally operate as "peaki.ng" 
stations. ' • . ■ 

Miiclear Stations 

Radioactive liquid waste management Bystem and 
neutralization sump flow data for each nuclear station are also 

summarized in Table 1 of Appendix to this section. As with 
fossil stations, a poor correlation can be observed between 
effluent flow and either station capacity or annual daily average 
power production. . , " . 



5 = 5 



Section 5 - Effluent Limits 



5.1.3 M©tli©d 3: Average Conoentr ation Method 

Due to the difficulties in setting loading limits according 
to methods 1 and 2, the limits setting Bubcommittee recommended 
that concentration based limits be developed for the EPGS using 

the average concentration method. Internationally, including the 
US (EPA) / and in Canada (Codes of Practice), the quality 
standards of effluent from this sector have been specified using 
effluent concentration of contaminants. 

Development of contaminant loading limits is further 
complicated because boiler ash quench and seal water effluents 
were not monitored at three fossil stations . Effluent limits are 
necessary for these streams because' they contribute the highest ^ 
estimated untreated TSS loading from effluent in the Electric 
Power Generation Sector. Concentration limits will serve as an^ 
appropriate basis for limiting these streams. The contaminants in 
the boiler ash quench and seal water streams are expected to be 
similar to the influent to the ATWTS . Accurate flows for loading 
calculatione are not available and estimated flows are used in 
loading reduction estimation. ' ' . 

5.1.4 Selection of the Fooi of Limits for the EPGS 

■ Based on the discussion and rationale developed in the last 
three sections, the Limit Setting Subcommittee proposed using 
concentration based limits in the EPGS Regulation with 
requirements to report calculated loadings of the limited 
parameters . The proposal was accepted at the Joint Technical 
Committee and by MOEE senior management. 

i.2 i@st Avallabla Technology (BAT) Basis for Effluent Urriits 

Effluent streams and parameters for which effluent limits 
can be developed are those which can be controlled by the 
selected Best Available Technology (BAT) . 

BAT for th e Fossil Subcategory ' ; / ' ^ 

As discussed under section 4, the economic assesement of the 
costs of BAT installation and the predicted loading reductions 
ranked BAT option lA - Treatment of ash quench/boiler seal water 
as the least cost option on which to base effluent limits for the 
fossil stations subcategory. Performance data collected during 
MISA monitoring are available for use in setting concentration 
limits under this BAT option; therefore, the LSS agreed that 
development of effluent limits for fossil stations proceed using 
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the lA-option as the primary baeie for effluent quality 
achievmble . 



BAT for t he Nuclear Subcateaorv 

The economic assessmerit of the costs of BAT installation and 
predicted loading reductione ranks the Environment Canada Codes 
of Practice Option as the moot cost effective option on which to 
base effluent limits for Bruce-A, Bruce-B and Darlington nuclear 
generating stations. The Partial Reduction of Toxic Streams 
Option ranked as the most cost effective option for Pickering 
nuclear generating station; however, as discussed in eection 4, a 
review of effluent data from Pickering NGS indicates that the 
high flows from building effluent streame bias the selection of 
the most cost effective option at this station. 

With the exception of RLWMS effluent, performance data are 
unavailable to develop limits for any effluents under the Partial 
Reduction of Toxic Streams Option. Only partial reuse of 

wastewaters result from implementation of this option,, the 
quantity of recycle depending on the stations daily water 
balance. Furthermore, as discussed in section 4-, boiler blowdO'Wn" 
may not be totally recycled as prescribed under the Partial 
Reduction of Toxic Streams or Miniraum Discharge Options because 
of poseible radiation build-up concerns for station personnel. 

Performance data are available to set effluent limits under 
the Environment Canada Codes of Practice Option. The effluent 
qualities recommended by the Codes of Practice are bassed on 
treatability tests on various power plants effluents (page E- 
200)'*, Also, where current effluent contaminant levels, as 
measured during MISA monitoring period are available for use in 
setting limits under this option. The performance of alkali 
precipitation and filtration technology which forms the basis of 
metals and TSS limits under the Codes of Practice option are also^ 
supported by achievable maximum thirty day average effluent 
qualities provided in the Bechtel Inc. BAT Report (page 4-28)^. 

The LSS agreed that development of effluent limits for all 
nuclear stations proceed using the Environment Canada Codes of 
Practice Option as the primary basis for deterraining the effluent 
quality attainable. 



Hue 1 ©ax Support Facilities 

BAT selected for nuclear support facilities is discussed 
under the lim,its development for each site beginning at section 
5.7. 
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i.3 Effluent Streams and Parameters to be Limited 

The IRC Report^ states that limits should be set on a short 
list of easy to measure toxic, and conventional parameters This 
approach assumes that compliance with the reqiiiremente of a 
eelect short list will allow control of a longer list of related 

parameters of concern. - ■■ / . ■ 

The list of parameters for limits was developed according to 

the following process: ' = , 

• preliminary selection of parameters from the sector 
monitoring data base 

• QA/QC Assessment of eandidate parameters 

• aesesement of BAT for the QA/QC validated parameters 

• assessment of candidate parameters for possible • 
surrogates ■'...' 

• assessment of "special" parameters . ' ■\, 



5 •3.1 - Prelimiaary Salection of Candidate PmrameterB for Limits 

In order to prepare a preliminary list of parameters to be 
assessed as candidates for eiEfluent limits, the procedure 
described in the IRC Report on Selection of Parameters for 
Limits^ was used. Parameters were deleted from consideration for 
effluent limits if the analysis of effluent monitoring data 
showed that 90% of the data were detected at a concentration less 
than the Regulation Method Detection Limit (RMDL) at a 95% 
confidence level. Parameters remaining formed a list of 
substancee detected at a frequency which was considered great' 
enough to warrant consideration for limit setting. 

The application of the above rule to each effluent monitored 
at each site produced a list of parameters as shown in Tablee 5.2 
to 5.9. Parameters found in ash quench/ boiler seal water are 
not included in this table because these effluents were not 
monitored during the MISA period. A limited quantity of TSS data 
collected after the MIS A period showed typical concentrations of 
40 mg/L*: * ■ ,- ^ ■ ■ . „ \ ' ^ . ' ■■ . ' , 

In addition to the following tabulated lists of parameters 
which were found during MISA monitoring, any chemicals known to 
be used on-site with the potential to enter an effluent stream 
were aseessed as candidates for possible limits. Also, the 
presence of any parameters of particular environmen.tal concern 
(ie. those listed for ban or phase-out)'^ were considered for 
effluent limits. 
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.. ■ . ., - Table 5.2 

Preliminary Seiection of Candidate Parameters for Effluent Limits 
Fossil Stations: Ash Transport Water Treatment System Effluent 



ATG 


Parameter 


Atikokan 
AT 0200 


Lakeview 
AT 0200 


Lambton 
AT 0800 


Nanticoke 
AT 0100 


Nanticoke 
PR 0300 


Thunder Bay 
AT 0200 


1 


COD 


• 










• 


2 


Cyanide Total 














3 


HydrogBn ion fPh} 














4a 


Ammonia plus Ammonium 














Total Kjeldahi nitrogen 












• 


4b 


Nitrate + Nitrite 














6a 


DOC 












» 


5b 


TOC 












• 


6 














• 


Total phospnofus 


7 


Specific conductance 












• 


8 


Total suspended solids 












• 


9 


Aluminum 












• 


Boron 


m 








*► 


• 


Cadmium 




* 


• 






• 


Chromium 












• 


Copper 






• 






• 


LHhium 














Molybdenum 














Nickel 












• 


Strontium 






# 




• 


• 


Vanadium 














Zinc 






• 




• 


• 


Sa 


Iron, Unfiltered Total 






• 




• 


• 


10 


Antimony 














Arsenic 




« 










Selenjym 














11 


Chromium (hexavalentl 


m 












12 


Mircury 


m 












14 




m 














16 


Bromodichioromethani 




• 










- 




• 










Chloroform 


yethylene chiorJdB 


• 


















• 








Trichlorofluorometnane 


17 


Toluene 














25 


Oil and grtasa 


• 




• 


m 


• 




t#» = p 


ound parameter 


pH shown as 


found only if 


autsido the i.C 


) to 9.5 rangi 
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Section 5 - Effluint Limits 



Table 5.3 

Preliminary Selection of Candidate Parameters for Effluent Limits 

Fossil Stations: Coal Pile Effluent 



ATS 


Parameter 


Atikokan 
CP 0400 


Laktview 
CPIiOO 


Lambtoni 
CP 1100 




1 


COD 










3 


Hydrogen ion (pH| 










4a 


Ammonia plus Ammonium 










Total Kjeldahl nitrogen 










4b 


Nitrate + IMItrite 










Ba 


DOC 






• 




Sb 


TOC 










i 


Total phosphorus 










7 


Specific oonductanct 










8 


Total suspenied solids 


• 








i' 


Aluminum 










Boron 










Cadmium 










Copper 










Uthium. 










Molybdenum 










Nickel 


• 








Strontiurm 


• 








Zinc 


• 








ia 


Iron, Unfilterad Total 


# 








11 


Chrornium fhexavaient} 


• 








„ 12 ' 


Mercyry 










14 


Ptienolics C4AAP) 


• 








2i 


O'il and greas<e 


• 


• 






••« 


= Found parameter 


pH shown as 


ound only ifoutsid 


e the i.O to 9.6 rai 


ige 
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Section I. - Effluent Limits 



Table 5.4 

Preliminary Saleetion of Candidate Parameters for Effluent Limits 

Fossil Stations: WTP Neutralization Sump Effluent 





ATQ^ 


Parameter 


Atikokan 
NSOBOO 


Lennox 
NS2300 


Thunder Bay 
NS ISOO 




1 


COD 




• 






3 


Hydrogen ion (pH) 










4a 


Ammonia plus Ammonium 










Total Kjeldahl nitrogen 










■•4b ■ 


Nitrate + Nitrite 










5 


DOC 










S 


TOC 










6 


1» 1 1_ L, 










1 otai phosphorus 




7' 


Specific conductance 










8 


Total suspendid solids 










9 


Aluminum 










Boron 










Cadmium 










Chroniiym 










Copper 




• 






Lead 










Molybdenum 






11' 




Nickel 






II 




Strontium 






It 




Zinc 






■ (i 




Sa 


Iron, Unfiltered Total 






• 




12 


Mercury 






• 




14 


PhenQlics {4AAP1 






• 




ii 


Sulphide 










16 








• 




Cnloroform 




21 


Oil and grease 






• 


WTP 


-Wate 


[■treatment plant, "•* - Fo 


und parameter, pi- 


shown as found o 


nty if outsldi the i J 



.5 range 
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Section B - Effluent Limits 



Table 5.5 

Preliminary Selection of Candidate Parameters for Effluent Limits 

Fossil Stations: Oily Water Separator Effluent 



ATG 


Parameter ■'"' 


Atilcokan 
OW 0600 


Lakeview 
OW2300 


Lakeview 
OW 2400 


Lennox 
OW 0300 


Thundier lay 
OW 1 1 00 


1 


COD 


• 


■ •, 


• 


• 


• 


3 


HYdroien ion (pH| 












4 


Ammonia + Ammonium 


• 










Total Kjeldahl nitrogin 


• 






• 




4 


Nitrate + Nitrite 






• 


• 


• 


5 


DOC 


m 




• 


• 




5 


TOG 


m 




'• 


■ • 




6 


Total phosphorus 


m 


• 




• 




7 


Specific conductance 


• ' 




• 


. • 




8 


Total syspandid solids 






• 






9 


Aluminum 


• 




• 


• 




Cadmium 






• 


• 




Coppar 






• 


• 




Molybdtnym 












Nickel 


• 










Strontium 


• • 




• 


• 




Zinc 






• 


• 




Sii 


Iron, Unfiltered Total 


• 




• 


• 




14 


Phenolics I4AAP) 


• 




• 


^ 




16 








• 






1 , 1 -DiGriiorottriane 








• 






Cnloroform 


Methylene chloride 


m 










Tric'hloroftuorom©tha:ne 


m 










Bis(2-ethylhe3Cfl| phthalafle 




•. 








2S 


Oil and grease 


m 


• 


• 


• 


• 


27 


PCBT 






• 






l,.« .^ p 


ound parameter,, pH shown a 


s found only if oui 


tside the 6.0 to 9. 


5 range 
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Section 5 - Effluent Limits 



Table 5.6 

Preliminary Selaction of Candidate Parameters for Effluent Limits 

Nuclear Stations: Radioactive Liquid Waste Management System Effluent 



ATG 


Parameter 


Bruce-A 
RL0100 


Bruca-B 
RLOIOO 


Dartington 
RLOIOO 


Piokering 
Rl. 0200 


Pickering 
RL 3700 


■ 1 


COD 






■ , • ■ 


m 




3 


HydrogtP ion (pHl 












4a 


Ammonia plus Ammonium 












Total Kjildahl nitrogen 










• 


4b 


Nitrata + Nitrite 












Sa 


DOC 










• 


Sb 


TOC 










• 


e 


Total phosphorys 










• 


7 


Specific oonductance 










• 


8 


Total suspended solids 












9 


Alumiounn 










• 


Boron 












Cadmium 












Copper 




• 






• 


Lithium 












Molybdenum 












Nickel 












Strootium 












Zinc 










• 


9a 


Iron, Unfiltered Total 










• 


12 


Mereury 












14 


Phenolics (4AAP} 












■1S 


Sulphide 












16 


1 ,4-Dichtorobenzen© 












Chloroform 




• 


\ • 


• 




Methylene chloride 




• 




■ 




Tetrachloroethylen© 












17 


m-Xylene and p-Xyline 












o-Xytene 












lis 


Benzytbytylphthalate 












Qls(2-ethylhexyl) phthalate 


• 


• 








23 


1 ,2,3-Trichlorobsniene 












1 ,2,4-Trichloroben2ene 












24 


Octachlorodibenzo-p-dioxin 








.• 




25 


Oil and grease 


• 


• 




• ■■ 


• 


27 


PCBT 


• 






• 


• 
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Sectioni i - Efflyent Limits 



Table B.7 

Preliminary Selection of Candidate Parameters for Effluent Limits 

Nuclear Stations: WTP Neutralization Sump Effluent 



ATG 


Paramttef 


Bruee-A 
NS 1400 


Bfuce-B 
NS 2000 


Darliniton 

NS 2200 


Darlington 
NS 1100 


Pickering 
NS3100 


1 


GO'D 




• 




• 




2 


Cvanide Total 












3 


Hydroflen Ion |pH| 








• 


■ • 


4ai 


Ammonia plus Ammonium 










• 


Total Kjeldahl nitrogtn 








• 


• 


4b 


Nitrate + Nitrite 








• 


• 


5a 


DOC 








• 


• - 


Bb 


TOC 










'•' 


6 


Total phosphorys 












7 


Specific conductance 








•'. 


• 


8 


Total suspended solids 








• 


• 


i 

1 


Aluminum 








• - 


• 


Boron 










m 


Cadmium 








• 


m 


Chromium 












Copper 








• 


m 


LitWum 












Molybdenum 












Nickel 










m 


Strontium 










• 


Zinc 










• 


9a 


Iron, Unfiltered Total 










• 


12 


Mercury 












14 


Phenolics t4AAP| 












16 


Bromodichloromethane 




• 








Chloroform 




• 








Dibromochloromethane 




• 








25 


Oil and grease 


• 






• 


^" ^ F, 


3urid parameter, pH shown 


as found only if oul 


side the 6.0 to 9.5 


range 
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Section 5 - Effluent Limits 



Table 5.8 

Preliminary Selection of Candidate Parameters for Effluent Limits 

Nuclear Stations: Oily Water Separator Effluent 



ATG 


Paramieteir 


Darlington 
OW 1 900 




Picfctring 
OW 3600 


OW 2700 


1 


COO 








2 


Cyanide Total 








3 


Hydrofen ion IpHl 






• 


4a 


Ammonia plus Ammonium 








Total Kjildahl nitrogen 






• 


ia 


DOC 




• 


• 


ib 


TOC 








6 


Total phosphorus 








7 


S poclf ic conduetancB 




• 


•' 


8 


Total suspended solids 








S 


Aluminum 




• 


• 


Cadmium 








Coppir 








Strontium 




■ • 


.• 


Zinc 




• 


■» _ 


9a 


Iron, Unf ilttred Total 




"m 


• 


14 






• 






16 


Methylene chloride 






• 


2S . 


Oil and grease 


• 


• 


«' 




~ Found parameter, pH sh 


9wn as found only i 


outside the 6.0 to 


9.5 range 



I 
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Section 5 - Effluent Limits 



Table S.9 

Preliminary Selection of Candidate Parameters for Effluent Limits 

Nuclear Associated Facilities Process Effluent Streams 



ATQ 


" Parimater 


Darlington 

Constnjctlon 

PR 0800 


Bruce Heavy 

Water Plant 

PR 0400 


Bruce Heavy 

Water Plant 

PR 0500 


BNPD Services 
PR 0100 


BNPD Services 
PR 0200 


BNPD Services 
PR 0300 


BNPD Services 
PR 0400 


1 


COD 




• 




• 


• 






2 


Cyanide Total 
















3 


pH, Avarage Daily 






• 


• 








4a 


Ammonia plus Ammonium 








• 








Total Kjeldahl nitrogan 




• 




• 


• 


• 


• 


4b 


Nitrate + Nitrite 




• 


• 


• 


• 


• 


• 


5a 


DOC 




• 


• 


- • 


• 


• 


• 


5b 


TOC 




• 






• 






6 


Total phosphorus 


tt 






• 








7 


Specific conductance 




• 


• 


• - 


• 


• 


• 


8 


Total susiMndad solids 




• 




• 




• 


• 


9 


Aluminum 




• 


• 


' • 


• 


• 


• 


Boron 








* 








Cadmium 
















Copper 








e 


• 


• 


• 


Strontium 




• 


'• 


• 


• 


• 


• 


Zinc 




• 


• 


• 


• 


• 


• 


9a 


Iron, Unfiltered Total 




■ •' . 


• 


• 


# 


• 


•• 


10 


Antimony 
















12 


Mercury 
















14 


Phenolics HAAPJ 






• 


• 


• 


• 


• 


IS 


Sulphide 






• 










16 


BromodichloromethanB 








• 








Chioroform 








• 








Dibromochloromethene 
















17 


Toluene ^ 
















19 


iistZ-ethylhexyll phthalate 




• 












25 


Oil and grease 




• 


• 










31 


Totd Residual Oxidants 








• 




1 




." = Ic 


yfid parametsr, pH shown a 


s found only irouts 


de the @.0 to 8.6 r 


anga 
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Section 5 - Effluent Limits 



5.3.2 - QA/QG Assessmamt of Monitoring Da,ta _' . " - " ■ 

The validity of all data collected, for each parameter under 
consideration for limits, was checked by reviewing QA/QC data 
which was also collected as part of the MISA effluent monitoring 
regulation. QA/QC data consisted of laboratory blanks, 
travelling blanks, travelling spiked blanks and duplicate sample 
analytical results. Details of the assessment of QA/QC data are 
deecribed in the draft report entitled "Electric Power Generation 
Sector {IPGS) Draft Data Quality Evaluation Report" dated January 
1993^ • 

5.3.3 - Assessment of Control Through Selected lAT 

All parameter for which reliable data were available were "^- • 
then asseesed to determine if effluent limits could be developed. 
Limits were developed based on the presence or potential presence 
(ie. chemicals used on-site) of the parameters identified for 
limits and the identification of BAT control for these 
parameters, either in-place or which could be succesefully 
retrofitted as prescribed by the BAT option. 

With the exception of boiler blowdown and boiler layup, 
parameters were identified for limits in each process stream at 
fossil and nuclear generating stations and nuclear associated 
facilities. Table 5.10 and 5.11 provides a list of all streams 
and the parameters for each stream advanced for limit setting at 
fossil stations and nuclear generating stations respectively. ' 
Table 5.12 provides the list of all streams and parameters for 
which effluent limits were develqped for the nuclear associated 
facilities. Only selected streams were limited at these sites. 
Appendix to this section contains details on the rationale { see 
Tables A through I) applied to developing these tables. 

Limits were not developed for boiler blowdown effluent. The 
reasons for excluding boiler blowdown from limits are discussed 
under section 5,3.4. The LSS also agreed to conduct aseessment 
monitoring of building effluent as discussed under section 5.3.5. 
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Section S - Effluint Limits 



Table 5.10 

Candidate Paramsters for Limits Based on Assessnrient of BAT 
Options for Fossil Stations 



ATG 


Parameter/Effluent 


AT 


QS 


NS 


OW 


EC 


CP 


ib 


Disiolved Organic Carbon 








• 






8 


Total Suspended Solidi 








• 


• 


• 


9 


Aluminum 














Copper 












• 


Zinc 














9a 


Iron. 










• 


• 


. 25 


Oil & Grease 








• . 







Legend: ATG - Analytical Test Group 

AT - Ash Transport Water 
QS - Quench/Seal Water 
OW - Oily Water Separator 
EC ■ Equipment Cleaning Effluent 
CP - Coal Pile Effluent 
NS - Neutraiiiation Sump 



Table B.11 
Candidate Parannieters for Limits Based oin Assessment of BAT 
,. Options for Nuclear Stitioris . "' 



ATG 


Parameter/Effluent 


RL 


NS 


OW 


EC 


6 


Total Phosphorus 


• 








8- 


Total Suspended Solids 


•' 


• 




• 


i 


Aluminum 




• 






Zinc 


• 








ia 


Iron' ■ 


• 


• 




• ^ 


25 


Oil and grease 


• . 




• 





Legend: RL - Radioactive Liquid Waste Management System Effluent 

NS - Water Treatment Plant Effluent 
OW - Oily Water Separatdr Effluent ■ 

EC - iqulpment Cleaning Effluent - - ■ 
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Section 5 - Effluent Limits 



Table 5.12 
Candidate Parameters for Limits Based on Assessment of BAT Options for 

Nuclear' Associated Facilities 



ATQ 


Parameter,/Effly'ent 


Bruce 
Heavy Water Plant 


Bruce Nuclear Power 
Development Serviees 


Darlington 
Construction Site 


PR 0400 


PR pBOO 


PR 0100 


EC 


iC 


PR 0800 


Ha- 


BODb 






• 






• 


4a 


NH3 plus NH4* 






• 






• 


6 


Total Phosphorus 






• 






• 


8 


TSS 






'• 


• 


ii' 


• 


9a 


Iron 








• 


J> 




16 


Sulphide 


o 


•; 










25 


Solvent Extriactables 






• 






# 



Legend: PR 0400 - Process Lagoon Effluent 

PR 0500 - Process Efflyent 
PR 0100 - Sewage Treatment Plant Effluent 
PR 0800 - Sewage Treatment Plant Effluent 
EC XXXX - Equipment Cleaning Effluent 



5.3.3.1 Assessment of Candidate Parameters fo<r Posiiible '. 
Surrogates 

Fossil gubcateqorv . ' . 

The Ministry consultant analyzed the candidate parameters by 
treatability groups. 

Group 1 • - Priority 1 (found) metal e that can be 
precipitated by alkaline precipitation and therefore removed as ' •■ 
hydroxides are i Aluminum, Boron, Iron, Strontium, Cadmium, 
Copper, Nickel, Zinc, Lead and Chromium (III). 

Aluminum' and Iron were detected in the highest concentration 
in the largeet number O'f stream,s monitored. Since there is no 
aluminum guideline in the Environment Canada Codes of Practice, 
Iron was picked as the key parameter. Iron -also serves as a 
representative for the other metale in group 1. 

Copper, Cadmium, Nickel and Zinc are all potentially toxic 
to aquatic life since Provincial Water Quality Objectives exist 
for these metals. The following table 5.13 summarizee the stream 
frequency in which the metale were found and average 
concentration data fox' these metals . . 
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Section 5 - Effluent Limits 



Table 5,13 
Detection of Copper, Cadmium, Nickel and Zinc In Fossil Subcategory Effluents 



Metal 


Detection in 

percentage of 
streams a$ Priority 1 


Maximym Average 
Concentration (ug/l) 


Average of Average 
ConGentrations (ug/ll 


Copper 


92% 


128,964 


1506 


Cadmium 


49% 


334 


10' 


Nickel 


22% 


71,600 


3,740 


Zln©- '■ 


72% 


! 10,210 


255 



Lead was deteeted at conceiitrations {450 ug/1) exceeding 
five times RMDL (RMDL =30 ug/l) only once at Nanticoke pre- 
heater wash, unit 1,2 (control point 2320). This parameter was 
also dropped from further coneideration as this is an up-stream 

discharge. 

Based on toxicity ednsiderations as well as highest 
frequency of occurrence,, copper was selected as a key parameter 
to represent potentially toxic group of metals, - ■ 

Group 2 ; - Priority 1 metals which may require sulphide 

precipitation • Mercury. ^ - " 

Mercury was detected only twice at levels exceeding five 
times RMDL (RMDL^ O.i ug/1). Average concentrations detected. at 
Atikokan WTP Neutralization Sump and at Thunder Bay 
Neutralization Sump were 2.4 ug/1 and 1.9 9 ug/1 respectively. 
It is not feasible to remove mercury sufficiently to very low 
concentrations by conventional treatment proceBSes. Therefore, 
the moet effective way to deal with streams containing elevated 
concentratione of mercury is to eliminate their discharge by 
source' control.' Mercury was therefore not considered a key 
parameter for this sector. 

Group 3 : " Priority 1 metals likely to exist ae anions in 
aolution, and which would not be removed by precipitation 
treatment except by co -precipitation mechanism: Mdlybdenum and 

Chromium 1VI) / . . , ■ - , 

MO'lybdenum, . average concentration exceeded five times the- 
IMDL in direct discharges only in four str earns at three 
facilities, with concentrations ranging from 106 ug/1 to 184 
ug/1 . No demonstrated BAT was identified at .these low levels and 

therefore mdlybdenum was excluded as- a key parameter.. 
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. ; ■_'"'• : . ." ■ ■ ■ Sections - Effluent Limits 

" ' Hexavalent ehromium was detected- only four times at levels 
exceeding five times RMDL and only at Nanticoke in upstream, : . . - ■ 

e'quip'ment cleaning effluent.. Therefore, this parameter was -. ' . /" ' 

dropped from, further cone iderat ion. ... , '.,, . ' - 

,. , ^ Group 4 : - ■ MetaLs not rem.ovable by precipitation: 'Lithium. -, 

: ■ Lithium is not considered .tO' be toxic to hum.anB or the 
environment , therefore it was dropped from further consideration. 

.,., ■ drqanic Compounds \- v ' . ^ =.■• ' . / ., - _ ' >.. '■,;'■/ : 

•': NO' individual organic compounds were selected as-, key ■' - ,• '' 
parameters .for the fossil stations be.cauee ? . ■ ' " .-. ' . . 

# • Organic compounds were listed as ■ Priority 1-very-, 

'. •■ .. .: infrequ,e.ntly .... . ■-__.■. .„.■.'•" "",./' 

• . • No consistent pattern in the types of organi.c compounds 
■ '/ detected was apparent, with the exception of chloroform 

■■ •% ■Detections were lim,it.e.d to fairly low concentrations - 
generally less than 10 ug/1. „ ;. • •-.■." 

Orga.n.ic compounds were not selected as .key parameitere. 

Nuclear SubcategorY -' • ' ' ' ' ' / ' . 

The Ministry BAT consultant (.AWT/M&E) , also reviewed the 
data baee for the nuclear subcategory and, based on a similar 
analysis, came to the following conclusions: ' : , 

• Key m.etal parameters: were Copper (found in 8€%' streams) , 

Zinc ,(95%) .and Iron (97%). ■ ." . . ^ -^ ■ ' . : ' ^: 

■ Organic parameters were excluded because of very infrequent 

and low concentrations of detection (< 10 ug/L) . ..'',,.-•. 

5. 3, 3, 2 AgBaisnent of Special Parameters 

Polv-chlorinated Biphenvls fPCB/g) ' ;, ',, '". ■; ■ ' ■. .-. .. "■. 

PCB^- s. were found at low levels in process effluent at two- 
■ nuclear and one fossil station. Daily loadings were very low: 
average of leas than 0.1 gm/day. Table 5,14 summariza.s the data 
for process streams where PCB's were detected. 
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Section 5 - Effluent Limits 



■ Table 5.14 

Summary of EPGS PCBs (Total) Data - RMDL = 0.1 ug/L 



Station 


Control 
Point 


Samples 


Detected 


Average 
Concentration, ug/1 


Average 
Loading, g/day 


' Maximum 
Loading, g/day 


Lakeview 


2400 


4- 


3 


0.085 


0.001 


0.003 


Bruce A 


0100 


SI 


28 


0.17 


0.03 


0.4 


Pickering- 


0200 


50 


40 


0.2B7 


0.08 


0.4 



PCBs were also found in sto^rm waters at ,9 stations 
concentrations 0.1 - 0.39 ug/L) .,_ , .. ■ . ■■■ 



,average 



PCBs are of particular environmental concern and are' listed .; 

by the MOEE as a parameter for ban or ..phaseout . The source of 
PCBs found -in the above effluents is believed to be residual 
contamination from, historical accidental releases (ie, . during 

construction and commissioning of these stations) . ' Contaminated 
sludge in the bO'ttom of tanks, sumps and drains may be the 
primary contributors to PCBs in proces.s effluent. ' , - ■ ., . 

.Anaivs'is of PCBs '.. ' . . .' .._ ; . , ■• ''':''■■•''■ 

: ' The accuracy of PCB results collected during MISA monitoring 

may be questionable. _ QA/QC '■ results- show that all PCB data from 

Ontario Hydro may -be overestimated by 15 to 200%. ' 

Effluent Treatment for PCBs ; ;^ ••■' . ^/ -' ; - = / -■ . ' .. 

Treatment for PCBs was not identified under the study for 
Best Available Technologies. Because the primary source o^f 'PCBs 
is residual contamination the only method of controlling 
, discharge of PCBs appears 'to- be 'the cleanup,, of contaminated areas 
(ie. bottoms O'f tanks, sumps, drains,, soils) . ; = ' ./ ■ 

■' ,, -. , * » ' 
Control of, PCBs . " • , ' ^^ ■' ' - ;• ' . ^ ' ^". „ " " ' " • ' ^^ - '■ "- 

Ontario Hydro has already initiated (1988)' a PCS phase-out 
program to : - : ■ ^ ' ' -; - ■ 

remove bulk of PCBs from service " ■ " ' 1 ■ 
, ■■ '■ -^ - destroy PCBs by an approved method ' .' ," . ■.,.■" 

.,. -' ^-: ■• cleanup residual contaminatioii' ■ ■"-■ '" '" " . 
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Section 5 - Effluent Lintiits 



■■ Planned completi.on: " . . 

hydraulic 1997 - ^ 

^_ fossil 2005 . ■ ^ 

^ ' nuclear ~ 2 010 __ ^ - • 

In addition, recent {1994} targets have been set under -the 
Canada Ontario Agxeement (GOA) to decommiseion 9 0^%' of high level 

PCBs (>!% P€B. content) presently in use and destroy , 5 0%' of high 
level PCBs stoxed by the year 200^0 . 

Based on the above discussion limits are not being set for 
PCB's dn the Electric Power Generation Sector. The.r€sasons are ■ 

summarized under the fO'llowing bullets. 

• . Concentrations of PCB^s found in IPGS effluents were very XoW' 
. ■ (at or near detection level) , -. , 

• The quality of the data collected is questionable 

(overestimated) . ■ ■ .* • 

» *' Technology was not identified for treatment .at the low 

levels found. 
•■ ■' Elimination, of PCB contaminated materials will be dealt with 

through other government strategies . 



5.3.4 



Mscclueion of Boiler Slowdown from the Regulation 



Bodler blowdown is ' currently discharged untreated at all 
fossil and nuclear generating stations . Although levels of 
contaminants detected during MISA monitoring were t'ypically low 
and iristallation o^f treatment was no't prescribed under the BAT 
options identified as the most cost effective, toxicity was^ 
identified as a major concern with boiler blowdown effluent. 
Boiler blowdown effluent from all fossil stations were 
consistently toxic tO' Daphnia magna and fre^quently toxic to 
rainbow trout. Toxicity of boiler blowdown from, nuclear stations 
varied. Boiler blowdown- effluent at Pickering was conBistently ■ 
'tO'Xic -to rainbow trout and Daphnia magna. In- contrast, Bruce-B' 
was relatively non-toxic' with only one sample testing toxic to 
Daphnia magna and none lethal tO' trdut. The production of non- 
toxic effluents is a fundamental requirement of the MISA program; 
therefore,, cost effectiveness is not the sole factO'r to be 
considered when selecting streams, and parameters for which 
effluent -limits should be developed. Due to. concerns with.. 
toxicity, a detailed review of the c.auses .and solutions to boiler 
blowdown toxicity was conducted, by Ontario Hydro Research. 
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'CauBee of Boiler Blowdown. Toxl;citv^''" . " ... ■ -^ ' : 

MISA analytical data indicate that the toxicity of boiler 
blowdown effluent is due to combinationB of factors including, 
low ionic strength (ie. low conductivity) , pH >9, free ammonia 
>100 ug/L and in a few instances, elevated levels of copper and 
zinc; however, levels of contaminants in many .of the toxic 
samples were: at levels not normally considered toxic. The major 
cause for toxicity to trout in these samples was attributed to 
ionic stress caused by the low dissolved solids content. Daphnia 
magna were more sensitive to the combination of parameters in 
boiler blowdown. 

Because low conductivity appeared to be a primary " . 
contributor to the toxicity of boiler blowdown effluent , Ontario 
Hydro initiated studies .to determine if toxicity could be 
attributed to the lack of some component in boiler blowdown which 
is naturally present in lake water. One study^^ identified that 
toxicity toward rainbow trout could be eliminated by the addition 
of hardness. (calcium) to boiler blowdown, while toxicity toward 
Daphnia magna was reduced but not eliminated. A second study^^ 
concluded that toxicity to Daphnia magna could be eliminated by 
addition of humic- acids to natural levels. ■ ' ■ 

Contaminant Sources ' ' . ■ ■ . ' 

Parameters which were found at the highest concentrations in 
boiler blowdown effluent are those expected to be found as a 
result of treatment chemicals added and corrosion of bbiler 
construction materials. 

Due to differences in design, construction materials, , . 
operation and age, boiler treatment practices differ between 
generating stations. As a result, the' concentrations of * 
treatment chemicals in boiler blowdown effluent also differ. 
Parameters found as a result of boiler water treatment, and also 
linked to toxicity, include elevated levels of ammonia and pH at 
all stations from the addition ammonia and/or morpholine. 

■ BiOiler water treatment chemicals presently used in the 

Electric Power Generation 'Sector are summarized in Table 5.15. 
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Tabie 5.15 

Summary of Boiler Water Treatment Chemicals Used 

in the Electric Power Generation Sector 



Boiler Treatment Chemical 


Purpose 


Fossil Subcategory 


Nuclear 
Subcategory 


Associated 
F-acilities 


Ammonia 


raise pH 


all stations 


Bruce-B, Darlington 


not used 


Morpholine 


raise pH 


not used 


Bruce-A, Pickering 


Bruce Steam 
Transformer Plants 


Hydrazine 


remove oxygen 


atl statiO'ins 


all. stations 


Bfuce Steam 
Transformer Plants 


PhosphatB 


prevent scaling 


all stations 


hot used 


iiot used 



Products of corrosion are a function of the construction 
material of the boiler/feed water systems at each etation. Iron 
was found at elevated levels only at Darlington. At all other 
stations iron levels were near or below intake water iron levels. 

Copper and zinc were detected only at very low levels at Bruce-B 
and Darlington becauee eonetruction of the boiler sygjtems are all 
ferrous. ' Copper, ■ and zinc were found at higher levels at O'ther 
stations because they contain some brass components. . 

Most parameters at fossil stations were found at low levels. 
A summary of average doncentrations for all parameters found in 
boiler blowdown is provided in Appendix B, Table 33. 

BAT Treatment for Boiler Blowdown Effluent 

A summary of the handling of boiler blpwdown effluent as 
prescribed under each of the BAT option for f oesil and nuclear „ 
stations is provided in Table 5.., 16. The AWT'/M&E BAT study did 
not identify treatment for boiler blowdown effluent under the Ash 
Quench/Boiler Seal Water Treatment Option for fossil etations or 
the Best in Ontario or the Environment Canada Codes of Practice 
Options for both fossil and nuclear stations. With the exception 
of copper levels at Nanticoke and phosphorus at Lambton, levels 
of contaminants are generally below levels treatable by 
conventional precipitation techriology. Reuse was the only option 
identified for reducing loadings of contaminants from ■boiler 
blowdown and is considered only under the more expensive BAT 
options (ie. Partial Reduction of Toxic Streams and Minimum or 
EerO' Discharge options) . • ., . 

Effluent limits cannot be set under the Reduction in Toxic 
Streams Options because performance data are not available. Also, 
reuse of boiler blowdown at nuclear stations, as specified under 
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the Partial Reduction of Toxic Streams and Minimum Discharge 
Options, may increase the tritium content in the steam, 
condensate and f eedwater systems . Because of concerns about a 
resulting potential increase in radiation dosage to station 
personnel or to personnel at steam users outside the station, 
reuse of boiler blowdown cannot be implemented at nuclear 
stations without further study. 



Table 5.1© 
Summary of BAT Treatment of Boiler Blowdown Effluent 



BAT Option 


Fate of Boiler Blowdown Effluent 
Under Each Option 


Fossil Subcategory | 


lA 


Treat Ash Quench & Boiler Seal Water Effluent 


Discharged to COW 


1 


Best in Ontario 


Discharged to COW 


II 


_. _ jr»'*^J *o** 


Discharged to CCW 


cnvironmertt vanida Design (>oaes ot rractice 


III 


No Discharge of Proven Toxic Streams 


Approximate 85% reuse 


IV 


Minimum Discharge without Cooling Tower for Main 
Condenser Cooling 


100% reuse 


V 


Zero Discharge (Best in Canada) 


1 00% reuse 




^ . ' 




NIICI 


Bar Subcategory 




1 


Best in Ontario 


Discharged to CCW 


11 


Enylronment Canada Design Codes of Practice 


Discharged to CCW 


III 


Partial Reduction of Toxic Process Streams 


Approximate 85% reuse ** 


IV 


Minimum Discharge 


100% reuse •• 



** May not be feasible to totally recycle boiler blowdown due to tritium accumulation radiation concerns 
discussed above. 

* . 
U.S. E. P. A. Limits on Boiler Blowdown 

The US EPA established limits for boiler blowdown effluent 
given in Table 5 . 1? . 

Table 5.17 
U.S. EPA Limits for Boiler Blowdown Effluent 



Parameter 


Concentration 

limit 


Assessment of 
Compliance 


Total Suspended Solids (TSS) 


30 mgA. 


30 day average 


TOO mg/L 


daily maximum 


Oil & Grease . , 


15 mg/L 


30 day average 


20 mg/L 


daily maximum 



Note: Permit writers can establish a mass limit on a site specific basis based on the 
above concentration limits If a representative flow can be determined. 
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Neither TSS nor oil & grease were found at treatable levels 
under MISA monitoring. Average Goncentrations of TSS were less 
than the regulation method detection limit (5 mg/L) in 91% of 
boiler blowdown effluent and less than intake concentrations in 
all boiler blowdown effluent except the temporary boilers at 
Darlington construction which are now shutdown. The maximum oil 
and grease concentration measured in boiler blowdown was 
8.4 mg/L. Average oil and grease concentrations were l^ss than 2 
mg/L in 93% of boiler blowdown effluents. - i 

Baaed on the detailed review of contaminant loadings and 
concentration levels, sources and causes for toxicity and BAT 
identified for control of boiler blowdown effluent, the limit 
setting subcommittee decided to exclude boiler blowdowii from this 
regulation. The rationale is summarized in the following 
bullets- ... 

• .:, A primary cause for toxicity of boiler blowdO'Wn 

\ effluent is, attributed to low ion concentration as 
". ' opposed to high levels of contaminants. Toxicity would 
be eliminated upon discharge to the condenser cooling 
. . . . water effluent stream prior to the final outfall. 

• A method identified by Ontario Hydro for removing 
-toxicity from bodler blowdown, effluent is to^ add humic 
acide and, increase hardn,ess.' The logic of using such, 
an approach is questionable when toxicity would be 
reraoved upon mixing with the condenser cooling water 

' which contains natural humic acids and hardness. 

• ^ •■■ Concentrations of 'm,ost contaminants are typically low.^ 

• " ■Levels of impurities are below sector, B,AT treatability 

(ie, lime precipitation and or filtration) preecribed 
under the most cost effective BAT options. 

• Performance data are unavailable with which to predict 

" effluent quality under partial recycle of boiler 
• blowdown prescribed under the Partial Reduction of 
Toxic Streams BAT Option (III). 

• Reuse of boiler blowdown at nuclear stations, as 

' i specified under BAT options III and IV, will likely - - 
increase the tritium content in the steam, condensate 
and feedwater sye terns . Due to concerns about a 
resulting increase in radiation dosage to station 
personnel or personnel at steam users outside the 
station, , recovery of boiler blowdown cannot be 
implemented at nuclear stations without further study. 
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* 

i. 

• The iiajor source of metals appears to be corrosion of 
feed/eteam cycle equipment components which varies with ^ 

. ' construction materials and station age. Boiler eyetem 

"■ ' _ components, are. extremely expensive; therefore, 
corrosion is controlled to the maximum extent 
■' »; ' ' practicable by using 'boiler water treatment chemicals. 

• The ammonia in boiler blowdown is added to boiler water 
to maintain elevated pH. Levels of ammonia are low. 

Technology has not been identified for treatment of 
ammonia at these levels. Discharge of such parameters 
can only be controlled by optimization the quantity of 
water treatment chemical addition rather than end-df- 

pipe treatment. ^ .. ■ .■•."... 

■-,._, ■♦ ,, ■Boiler treatment practices vary between stations and 

will change in the future (eg. Bruce -A has applied for 

approval to use boric acid as a boiler treatment 

.. ■. chemical) . ■ - 

5*3,5 As seeement Monitoring of Building If fluent 

Building effluent are either low volume streams which 
contribute a very small proportion of total station loadings or 
high flow streams which may contribute significant loading but 
are comprised primarily of once through cooling water. 

Building effluent at fossil stations originate from boiler 
house or the turbine hall drains and are comprised primarily of 
cooling water. Concentration levels exceeding 25 mg/L for TSS 
recommended under the Environment Canada Codes- of Practice were 
detected at Lakeview and Nanti coke. These two stations, and 
Lambton, currently direct untreated ash quench/ boiler seal water 
to the building effluent. The effluent limits regulation 
specifies effluent limits for ash quench/boiler seal water 
streams; therefore, once ash quench/ boiler seal discharges are 
directed to treatment a primary eource of TSS found in building 
effluent will have been removed. Refer to Appendix B> Table 34 

Treatment of building effluent is not prescribed under the 
Environment Canada Codes of Practice Option at nuclear stations 
because levels of contaminants found are typically below the 
effluent qualities recommended under the Codes of Practice. Some 
samples at Darlington NGS showed elevated levels of oil & grease 
and iron; however, these streams are very low in volume compared 
to building effluent at other facilities. Refer to Appendix B, 
Table 34 and 36. . ^ . ■ 
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The LSS, drawing on the parallel for aesessment monitoring •; 
for cooling water in other sector regulations, recommended that * 
building effluent be monitored for assessment . The aseesement 
data will supplement the data which was collected during the MISA 
monitoring period and may be used to develop control programs to 
ensure that building effluent are free of contaminants of concern 
and are non- toxic. 

The Limit Setting Subcoraraittee agreed that monitoring of 
total suspended solids and oil & grease was appropriate due to 
the potential of leaks of oil and/or ash to these streams. 
Because of the large number of discharge points (28 for fossil 

subcategory and 48 for nuclear subcategory) and corresponding 
high costs associated with monitoring (particularly toxicity 
testing) , only quarterly assessment monitoring requirements are 
prescribed along with quarterly toxicity teeting. 

The rationale for assessment monitoring of building effluent 
is summarized under the following bulletjs^ . . . , 

• the MISA Program requires discharge of nonlethal 
effluent, 

-• very limited monthly monitoring information was 
collected on these streams (once per month) , 

• • no lethality data was collected during the monitoring 

period." 

A summary of average concentrations for all parameters found 
in building effluent is contained in Appendix B, 



S,4 iffluent Limit Setting . 

Effluent limits for most process effluent streams were 
derived from effluent data collected during the MISA monitoring 
period according to the statistical procedure outlined in the 
Issues Resolution Committee Report on Monitoring Data Analysis 
and Limit Setting and Form of Limits^. Concentration limits 
( daily maximum and monthly average) were developed for all 
process effluent streams where BAT control was currently 
available for controlling a parameter. The limits regulation 
also contains the generic requirement for control of pH between 
the range 6.0 to 9.5 on all process effluent streams and the 
requirement for all effluent streams to be nonlethal to rair^ow 
trout and Daphnia magna. 
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5.4.1 Statistical Jtoalysis of MISJk Monitoring Data 

The key steps followed during the etatistical- data analysis 'were-: 

Data editing of "less than detection level" results 
Estimation of long term average (LTA) coneentration 
yariability Analysis 

Statistical outliers analysis ■ ^ " - ^ '" ' 

Setting' of performance values 

Data Editing " "' . *' . _^ . ,. ^ ' 

The following rules were applied to parameters reported lees 
than detection level (< DL) ,. . ' .. ,, 

• If the result reported was less than the Laboratory Method 
Detection Limit (LMDL) and greater than 1/10 RMDL then the 
. value was used as reported. 

'» If the result that was reported was less than or equal to 
1/10 RMDL then the value was replaced by l/lO IMDL. 

Estimation of Long Term A verage Concentration 

The long term average concentration is the arithtnetic pean 
of all data collected for a parameter from a plant's effluent 
stream. Effluent quality of all similar etreams in a subsector 
should meet the long term average effluent quality as determined 
from the BAT plants. The long term average itself could serve as 
a limit provided, that the assessiient of compliance took place 
over a similar number of samples (ie. 3 65 if sampled daily) . To 
allow assessment of compliance on a more frequent basis (ie, 
monthly or daily) a variability component must be included to 
account for the impact of short term variability. Sources of 
variability include those that are associated with treatment 
processes, production processes and sampling and analytical 
methods . ^ ' ' . . . • 

1, . »- s , '■ i ■ _ ' ■ 

Variability Anal vs is * ' . ■ : 

Effluent limits are derived from MISA monitoring data by 
applying variability factors to the long term average 
concentrations calculated for each parameter. Daily maximum and 
monthly average effluent limits were caleulated as the product of 
the long term average (LTA). concentration and the daily and 
monthly variability factors (VFs) . The daily VF is the ratio of 
the 99th percentile concentration from the statistical 
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distribution of daily samples to the LTA, The monthly VF is 
based on the 95th percentile concentration from the statistical .^ 
distribution of monthly average samplee . Monthly average 
variability factors are calculated from 3 day means (VF3 0) of - 
data for parameters sampled daily or from 4 day means (VF4) of 
data for -parameters, sampled weekly. - 

Summaries of the variability analysis used to derive 
effluent limits from MISA monitoring data according to the above 
procedure are presented along with an explanation for the final 
limit numbers agreed upon by the Limit Setting Subcommittee (LSS) 
under section 5.5 for fossil stations, 5.6 for nuclear stations 
and 5.7 for the nuclear associated facilities. An ex|>lanation of 
the abbreviations used in" the effluent performance data tables 
that follow is provided in Table 5.18. . 



Table §.18 
Legend for Abbreviations Used in Tables of Effluent Performance 



Abbreviations 


Description 


TGS 


Thermal Generating Station 


CtrlPt 


Control Point 


AT 




Asn T f ansport water i reairnent sYiiirri tiTiueni 


OW 


Oily Water Separator Effluent 


CP 


Coal Pile Effluent 


NS 


Neutralization Symp Effluent (Water treatment plant iffluentl 


BL 


Radioactive Liquid Waste Management System Effluent 


N 


Number of Samples Analyzed 


LTA 


Long Term Average Concentration 


VF1 


Daily Variability Factor 


VF4 


Monthly Average Variability Factor Based on Weekly Sampling {ie. four samples per month) 


VF30 


Monthly Average Variability Factor Based on Daily Sampling fie. thirty s afiiples per month) 


DAyLIM 


Maximum Daily Concentration {LTA x VF1) 


P4LIM 


MaKimum Monthly Average Concentration - Weekly Sampling ILTA x VF4I 


M30UM 


Maximum Monthly Average Concentration - Daily Sampling (LTA x VF3D) 



Statistical Outlier^ s jtoalvsie ■ ■ ' V 

Extreme or outlier values imay occur as a result of plant 
upsets I QA/QC probleme^ sampling errors or unknown causes. These 
value e may be non- representative of normal e tat ion operation and 
were therefore considered for exclusion from the data used for 
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setting effluent limits; however, all statistical outliers were 
ultimately included in the data from which effluent limits were 
derived because the values could not be ascertained as being non- 
representative of normal station operation. 



i.i Eff |y ant Limltp for t1i@ Fossil Station Subcattgory 

In Section 5.2, the BAT option " selected as the "basis tor 
developing effluent limits for the fossil station subcategory was 
BAT Option lAi Treatment of Ash Quench/Boiler Seal Water 
effluent. Limits derived for quench/seal waters at the three 
stations which do not currently provide treatment for these 
streams (Lakeview, Lambton and Nanticoke) are based on the 
additional treatitient prescribed under this option. Effluent 
limits for other process effluent etreams are based on the 
perfO'rmance O'f existing treatment,, systems. 

5*5*1 Ash Quench / Boiler Seal Water Effluent 

BAT Option lA : Treatment of Ash Quench/Boiler Seal Water 
entails providing treatment for queneh/seal water effluent at the 
three fossil stations which do not currently treat these 
wastewaters. It was agreed by the BAT subcommittee that . 
quench/seal water could be directed to the existing ash transport 
water' treatment eyetems (ATWTS) or additional treatment installed 
to meat the current= effluent quality of the existing aeh 
transport water treatment systems; therefore, limits developed 
for ash quench/boiler seal water are identical to the limits 
developed for ATWTS effluent diecussed below. 

5»5*2 Ash Trajisport Water TreatMent System Iffluant (ATWTS) s 

Effluent limits for the ATWTS are based on the effluent . ' 
quality achieved by .these: treatment systems during the MISA ,. 
monitoring period. Table 5.19 lists the concentration 
performance data for the ATWTS effluents for the parameters 
identified for limits: Total Suspended Solids, iron and aluminum, 

TSS Limits . " : = . . 

The monthly average limit, for TSS of 25 mg/L in effluent 
from ATWTS is based on the monitored performance of the ATWTS 
filtration plant at Lakeview. The performance of the system at 
Lakeview was used as the basis to limit ATWTS effluent because 
all coal fired etatione except Nanticoke use filtration to remove 
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suspended eolids' prior to discharge. MISA performance data from 
Lakeview suggest a, monthly m:30'LIM: of 26.6 mg/L -whereas data ■ from ■ 
other filtration plants suggest monthly average TSS limits 
ranging from 16.4 to 18.7 mg/L. The ash quench/ boiler seal BAT 
option does not include costs to reduce TSS levels at Lakeview to 
the 17 - 18 mg/L level achievad by the ATWTS at other stations; 
however, Ontario Hydro agreed that Lakeview could control process 
variability to meet a monthly average TSS limit of 25 mg/L based 
on daily sampling. 

Daily limits for TSS of 70.0 mg/L are based on the average 
MISA performance data (66,9 rag/L) for ATWTS effluent at all 
stations ■except Hanticoke. The LSS agreed that the daily limits 
suggested by performance data for Lakeview and Lambton (92 and 75 
mg/L respectively, refer Table 5.19) are influenced by a few high 
concentration values (outliers). Ontario Hydro agreed to a daily 
TSS limit based on the average performance of all filtration 
plants because TSS data collected from Lakeview after MISA 
monitoring indicate that process variability has improved. 

Effluent data for Nanticoke was excluded when calculating 
the average performance capabilities of ATWTS because during the 
1992/1993 period, Nanticoke' s wet fly ash handling system was 

changed to a dry fly ash handling system similar to systems at 
the other fossil stations. Therefore, the monitorincf data 
collected for Nanticoke are not representative of the current 
(post MISA monitoring, see footnote Table I, Appendix B) ATWTS 
performance at this station. , 

Iron Limits - - 

ATWTS effluent performance (0.996 mg/L, see Table 5.19) for 
Thunder Bay TGS was used as the basis for the monthly average 
iron limits of 1.0 mg/L. Although this station showed the 
highest levels of iron, Ontario Hydro argued that iron levels 
were variable, dependant on the quality of coal; therefore, the 
concentrations of iron found at each station may not be truly ' ' 
representative of treatment performance. The 1 mg/L monthly ^ 
average limit for iron derived from the effluent quality at 
Thunder Bay is also supported by the 1.0 mg/L effluent quality • 
for iron recommended under the Environment Canada Codes of 
Practice. The daily maximum limit of 2.5 mg/L was also set based 
on Thunder Bay performance (DAYLIM - 2.44 mg/L) . 

* 
Aluminum Limits 

Aluminum is limited because of it's presence in coal ash 
(12% typical) and also because aluminum based water treatment 
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chemicals are used at one of the fossil stations. All five coal 
fired stations direct some WTP waste to the ATWTS for co- . ■ 
treatment, Ontario Hydro argued that aluminum levels in ATWTS 
effluent were dependant on type of coal and intake levels and 
furthermore, BAT was not identified for reductiori in levels of 
aluminum. To insure no back- sliding on the discharge 
concentration of WTP chemicals, limits for aluminum are based on 
the highest levels found in ATWTS effluent during MISA monitoring 
from the five directly discharged ATWTS effluents. The monthly 
average limit of .4.5 mg/L is based on the performance at Atikokan 
whereas the daily limit of 13.0 mg/L is based on daily 
performance at Lambton. In cases where water treatment plants 
discharge waste independently of the ATWTS, the LSS agreed that 
aluminum limits will only apply where aluminum containing water 
treatment chemicals are employed - [eg, alum: (AljC 804)3]. 

Limits based on daily sampling will be used to assess 
eompliance with TSS levels because : 

• the major contaminant released in -effluents from coal fired 

. stations is suspended solids (ash) 

• the ATWTS carries the bulk of the TSS ioading emitted from 

' - fossil stations ' ■ ■ ., " ",, . * ^ ' . ' 

.# TSS is a principal control, parameter for operation of the 

ATWTS ^ ■ ^^^ ., ■ ; ■ • -.- 

• ; daily sampling is required to ensure calculation of a • : 

representative loading tO' the environment - ,' " 

Limits and assessment of compliance for iron and aluminum 
levels are based on weekly sampling as agreed by the LSS. 

Copper and zinc were excluded from limits because the 
concentrations ( copper less than 17 ug/l; zinc less than 74 
ug/1) found in ATWTS affluent during MISA monitoring are below 
BAT treatable levels and also because limits on Total Suspended 
Solids and iron (as discussed earlier) will serve to indirectly 
control the discharge of all heavy metals. 
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'; ■ Table 5.19 
Ash Transport Water Treatment System Effluent 
Concentration Performance Data - All Data 



Total suspended solids fTSS), mg/L 


' 






,. 




■i 






Station 


CtrlPt 


N 


LTA 


VF1 


VF4 


VF30 


DAYLIM 


M4LIM 


M30LIM 


Atikokan TQS 


AT 020D 


352 


10.8 


4.17 


1.81 


1.52 


45.0 


19.5 


1 6.4 


Lakeview TGS 


AT 0200 


351 


14.3 


6.41 


2.28 


1.85 


91.9 


32.7 


26.6 


Lambton TGS 


AT 0800 


358 


10.5 


7.18 


2.46 


1.70 


75.3 


25.8 


1 7.9 


Nanticoke TGS 


AT 0100 


359 


17.2 


7.95 


2.63 


2.01 


137 


45.2 


34.5 


Thunder Bay TGS 


AT 0200 


356 


10.5 


5.45 


2.07 


1,78 


57.4 


21.7 


1 8.7 


Avemge Performance excludmg Nanticoke 


11.5 


5.80 


2.15 


1.71 


66.9 


24.8 


19.8 




'■ 










Limits- 


70.0 


- 


25.0 


Aluminumi, mg/L 


. 






ii k 










. 


Station 


CtrlPt 


N 


LTA 


VF1 


VF4 


VF30 


DAYLIM 


M4LIM 


MSOLIM 


Atikokan TGS 


AT 0200 


52 


2.20 


5.27 


2.03 


n/a 


11.6 


4.46 


n/a 


Lakeview TGS 


AT 0200 


52 


.649 


5.16 


2.00 


n/a 


3.34 


1.30 


n/a ■ ■ 


Lambton TGS 


AT 0800 


51 


.504 


25.8 


3.83 


n/a 


1 3.0 


1.98 


n/a 


Nanticoke TGS 


AT 01 00 


53 


1 .22 


3.23 


1 .58 


, n/a 


3»95 


1.93 


n/a 


Thunder Bay TGS 


AT 0200 


52 


1.01 


3.26 


1.59 


n/a 


3.30 


1 .60 


n/a 


Average Performance 


exciuding Nanticoke 


1.09 


9.87 


2.39 


in/a 


10.8 


2,65 


n/a 



Uirniti-^ 



13.0 



4.5 



Iron* in.g/L 



Station 



CtrlPt 



N 



LTA 



VFI 



VF4 



VF30 DAYLIM M4UM MSOLIM 



Atikokan TGS - 


hi 0200 


154 


.369 


6.27 


^2.25^" 


1.41 


2.31 


.830 


.521 


Lakeview TGS 


AT 0200 


154 


.259 


6.70 


2.35 


1.75 


1 .73 


.607 


.453 


Lambton TGS 


AT 0800 


155 


.226 


7.21 


2.46 


1.51 


1 .63 


.558 


.341 


Nanticoke TGS 


AT 0100 


156 


.041 


5.37 


2.06 


1.55 


.222 


.085 


.064 . 


Thunder Bay TGS 


AT 0200 


155 


.520 


4.78 


1.92 


1.38 


2.48 


.996 


.717 


Average Performance 


excludmg Nanticoke 


.343 


6.24 


2.24 


1.51 


2.14 


.771 


.519 



Umits: 



2.i 



1.0 
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5.S.3 Oily Water Separmtor Effluent .* 

Oil and grease is the only parameter identified for effluent 
limits. in effluent from oily water separators. Table 5,20 lists 
oil and grease concentration performance data collected for oil 

water separators at fossil stations during the MISA monitoring 
period. Limits are baeed on the average performance of the oily 
water separators at Lakeview and Thunder Bay. Concentratione of 

oil & grease were lowest in effluent from the systems at Lennox' 

and Atikokan;. however, these streams were not included in setting 
the oil and grease effluent limits ■because ; 

• The oil /water separation system' at Atikokan.' rece,ives ■ large ■ 
volumes of cooling water; therefore, the process content of 

' this stream has been substantially diluted. • ' 

• . The oil /water separation system at Lennox includes an API 

separator followed by dissolved air flotation. Upgrading o£ 
O'ily water separators at all stations to meet the 
performance of' this system was not prescribed or costed ■ '" 
under BAT _ option lA, 

.The oil/water' separation. system.s installed at. Lakeview and 
Thunder Bay are similar. Limits based on the average effluent 
quality attained by these systems will allow the maximum number 
of effluents to meet the limits imposed while not incurring 
unnecessary costs for upstream controls on releases of oil and 
grease or costs tO' increase treatment capability. ' ■ 

Compared to the ATWTS, oily water separator effluent streams 
are 'of lesser importance., in this sector, therefore, the LSS 
agreed that limits compliance for these streams can be assessed 
by weekly sampling of effluent. The 13 mg/L monthly average oil 
& grease limit derived from the average effluent quality from 
Beparators at Lakeview and Thunder Bay is slightly less than the 
15 mg/L effluent quality recommended under the Environment Canada 
Codes -of Practice (15 mg/L) and the .Ontario Industrial Discharge 
Guideline of 15 rag/L. Only Lakeview' s oily water separator at 
control point 2300 exceeded the proposed limits during the MISA 
monitoring period, • . = 

The daily maximum limit- of 28.7 mg/L is derived from the 
average performance ( VFl's and LTA's for Lakeview and Thunder 
Bay stations. 
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Table i.20 

Oily Water Separator Effluent 

ConcentratiO'n Performance Data -- All Data 



Oil & Grease (O Si OL mg/L 

Station CtrlPt 



H 



LTA VFI VF4 VF30 DAYLIIM .M4UIWI M30LIIMI 



Atikokan TOS 


OW0600 152 


1.79 


4.80 


1.96 


1.41 


8.57 


3.50 


2.53 


Lakeview TGS 


OW2300 152 


1 3.3 


4.26 


1.81 


1.37 


56.6 


• 24.0- 


18.2 


Lakeview TGS 


OW 2400 149 


■6.38 


3.82 


1.71 


1 .26 


24.4 


10.9 


8.05 


Lennox TGS 


OW0300 130 


1.97 


4.69 


1 .85 


1.29 


9.25 


3.64 


2.55 


Thunder Bay TGS 


OW 1100 153 


2.44 


3.60 


1.72 


1.24 


8.77 


4.18 


3.03 


Avg, Perf. Lakeview and Thunder Bay: 


7.36 


3.89 


1.74 


1.29 


28.7 


1 2.8 


9.50 



Liniits: 29.0 



13.0 



5 « 5 . 4 



Iveat Dlfloharfes 



Effluent dieaharges from fossil stations which occur on an 
event basis include coal pile run-off, boiler acid, washes, air 
pre -heater washes and other equipment cleaning effluent. Due to 
the infrequent occurrence of these discharges, only a limited 
quantity of data was collected during the MI8A monitoring period. 
The handling of these streams differs at each etaticn with some 
stations directing event wastewaters to the ATWTS and others 
discharge directly. Effluent limits for the ATWTS will apply for 
those sites co- treating these effluents in the ATWTS. With the 
exception of Lambton, for those sites discharging these streams 
independent of the ATWTS, the LSS decided that the monthly 
average limits for the ATWTS will apply to each event discharge . 
The rationale for this approach was that stations can exercise 
more control on the quality of event discharges because they are 
collected, treated, and. prior to release may be checked to insure 
contaminant levels are within prescribed limits . 

Coal Pile Effluent: ■■ ■ . • . ' . '" ■ 

Table 5.21 contains concentration performance data for coal . 
pile effluents which discharge directly (ie. independent of 
ATWTS) for those parameters identified for effluent limits; TSS, 
and iron. . ' 
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• 






Table 5.21 






, 






, 






Coal Pile Elflueni 












■' 


Concentration Performance Data - 


All Data 






" 


Total susponded solids (TSSI, mg/L 






. 






. 


:, 


" 


Station 


CtrlR 


N 


LTA 


VF1 


VF4 


VF30 


DAYLIM 


M4ilM 


M30LIM 


Atikokan TGS 


CP 0400 


7 


1243 


3.62 


3.62 


n/a 


4500 


4500 


n/a 


Lakeviow TGS 


CP1800 „ 


16 


11.9 


4.12 


1 .77 


n/a 


49.1 


21.2 


n/a 


Lambton TGS 


CP1100 


12 


6.83 


7.50 


2.53 


n/a 


51.2 


17.3 


n/a 


' - , • 






. 


■ " :. 




Limits - 


25 




25 


Iron, mg/L 








»■ 






.* 






Station . 


CfrlPt 


IN 


, LTA 


VF1 


VF4 


VF30 


DAYLIM 


M4LIM 


M30LIM 


Atikokan TGS 


CP 0400 


7 


5.15 


12.5 


3.67 


n/a 


64.6 


18.9 


n/a 


Lakeview TGiS 


CP 1 800 


16 


.365 


6.23 


2 24 ■ 


n/a , 


2.27 


.816 


n/a 


Lambton TGS 


CP 1100' 


12 


.268 


4.48 


1 .85 


n/a 


1.20 


.50 


n/a 



Limitsi 



1.0 



1.0' 



Atikokan: Only seven discharge events were monitored during 
phase one monitoring. Flows monitored were very low. The LSS 
decided that each event discharge meet a daily TSS limit of 25.0 
mg/L and an Iron daily limit of 1.0 mg/L. If the discharge 

duration exceeds one day then sampling of every day of discharge 
woiild be re^quired to assess complianee with' limits. 

Lakeview: Sixteen dischargee were monitored during the phase one 
monitoring period. The same limits as for Atikokan, will apply 
to the coal pile effluent event discharges at Lakeview. 

Lambton : During analysis of the data reported for coal pile- 
effluent at Lake Lambton it was discovered that this station 
discharged coal pile effluent continuously for nine months 'and 
reported 12 events of up to one month duration. .. 

Lambton discharges coal pile runoff ■and boiler cleaning 
waste to Lake Lambton. Although only a limited quantity of data 
was collected for this stream, the levels of contaminants are 
well below the limits for the ATWTS . The LSS decided tO' treat . 
Lake Lambton effluent as a special case because the sampling 
location is remote and the Lake Lambton provides in excess of 6 
years, O'f residence time for the wastewater discharged. The costs 
of labour to provide representative daily grab eampling or the 
costs of running a power line to enable automatic flow 
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proportional sampling were not justified for this effluent. The 
LSS agreed to apply ATWTS effluent limit numbers to the effluent 
from Lake Lambton with assessment of compliance for T£;s, Aluminum 
and Iron levels based on •weekly grab sampling, 

i.S«5 Water freatiaent Plant CWTP)- Meutrmlization Sump 
Effluent '•'„>•■■•.''■' 

Limits for neutralization sump effluent are identical to the 
limits for the ATWTS . The rationale for this approach is that 
three fossil stations discharge all water treatment plant waste 
streams to the ATWTS for co- treatment; therefore, WTP waste at 
these stations will be discharged at the effluent .quality 
required for the ATWTS effluent. The other three stations 
discharge some or all of WTP waste independent of the ATWTS. 
Concentration performance data collected during the MISA 
monitoring period from these stations are provided in Table 5.22 
for total suspended solids, aluminum and iron. 

Lennox provides treatment for all WTP waste in a eeries of 
settling ponds. MISA performance data for Lennox's 
neutralization sump effluent indicate that effluent cpality meets 
the limits developed for the ATWTS. Atikokan and Thunder Bay 
discharge some WTP waste directly to receiving waters which will 
also be required to meet the same limits as developed for the 
neutralization sump effluent. Based on the MISA monitoring data, 
neutralization sump effluent from Atikokan also meets the 
ef^fluent quality required for the ATWTS for TSS and Aluminum, 
Thunder Bay's neutralization sump effluent quality exceeds the 
daily limit of 70.0 mg/L set for ATWTS effluent. The LSS agreed 
that Thunder Bay could meet these limits by reducing variability. 

The limits are identical to ATWTS effluent limits and ' .. 
provide WTP waste stream limits which are based on existing 
treatment at three of the six fossil stations and allows the 
greatest number of etations to meet the limits without installing 
additional treatment. This approach also simplifies the limits 
because with the exception of oily water separator effluent, all 
fossil waste streams will be limited based on a common set of 
numbers derived from the performance of the ATWTS as discussed 
before.. . . .. ■ ■' ' , _ 

The limdts.for iron will re^quire either reduced variability 
or system upgrade at the Atikokan and Thunder Bay sites. 

The LSS also agreed that aluminum limits for WTP waste ^ 
discharged independently of the ATWTS, ehould apply only to those 

stations using aluminum based WTP chemicals. 
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Table 5.22 

Water Treatment Plant Neutralization Sump Effluent 

Concentration Performance Data — All Data 



Total siispended solids {TSSL mg/L 



Station CtrlPt 


n 


LTA 


VF1 


VF4 


VF30 


DAYLIM 


M4LliM 


M30LIM 


Atikokan TGS , NS 0800 


Vil 


14.8 


3.60 


1.67 


1.25 


53.2 


24.7 


18.5 


Lennox TGS NS 2300 


151 


4.95 


2.1 1 


1.32 


1.13 


10.5 


6.52 


5.58 


Thunder Bay TGS NS liOO 


138 


13.6 


8.82 


2.84 


1.86 


120 


38.6 


25.3 


Average Performance all stations: 


11.1 


4.84 


1.i4 


1.41 


53.8 


21.6 


15.7 



Umiti: 70.0 



25.0 



Aluiminum, mg/L 




















Station 


CtrlPt 


N 


LTA 


VF1 


VF4 


VF30 


DAYLIM 


M4LIM 


M30LIM 


Atikokan TGS 


NS oeoo 


50 


1.42 


4.92 


1 .95 


n/a 


6.98 


2.77 


in/a 


Lennox TGS 


NS 2300 


51 


.069 


2.78 


1 .48 


n/a 


.192 


.102 


n/a 


Thunder Bay TGS 


NS 1 500. 


46. 


1 .Oi 


6.51 


2.30 


n/i 


7.11 


2.52 


n/a 



Average Performance all stations: 



.860 



4.73 



1.91 



n/a 



4.07 



1.64 



n/a 



Umits: 



13.0 



4.iO 



Iron, !m.igi/L 




■' 














■ 


Station 


CtrlPt 


N 


LTA" 


VF1 


VF4 


VF30' 


DAYLiy 


M4L1M 


M30LIM 


Atikokan TGS 


NS0800 


114 


"^7l^ 


4.89 


.1.94 


1^35^ 


8.5i 


3.41 


2.38 


Lennox TGS 


NS 2300 


151 


.467 


3.49 


1 .64 


1.35 


1.63 


.763 


.632 . 


Thunder Bay TGS 


NS 1 500 


138 


.728 


7.64 


2.56 


1.59 


6.67 


1 .86 


1.15 



Average Perfo^rmance all stations: 



.984' 



5.34 



2.05 



1,43 



6.25 



2.01 



1.41 



Limits: 



2,..5 



1.0 



5.6 Ifflmsiit Limits for the Huelear Stations • 

As discuseed in section 5.2 the economic asseeement of the 
BAT options for nuclear Btations indicated that limits should be 
developed based on effluent quality recommended under the 
Invironment Canada Codes of Practice option. Through 
consultation with Ontario Hydro and a review of the effluent 
qualities recommended under the Codes of Practice as compared to 
the levels of parameters f Qund during MISA monitoring, some 
deviation from the Codes of Practice option was allowed. During 
limit setting consultations, the Codes of Practice Option eerved 
only as a gu,ide for effluent ■qu.ality attainable. 
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A difficulty with applying the effluent quality recommended 
by the Codes of Practice to the development of MISA effluent 
limits is that the Codes of Practice preecribe effluent quality 
through eeven day composite eamples. The available time period 
for sampling for limits compliance under the MISA program are 
monthly averages based on daily or weekly sampling. All daily 
concentrations should be compared to a daily maximum limit. For 
purposes of comparison with MISA monitoring data and this 
regulation, the LSS decided to assume the recommended effluent 
qualities specified under the Codes of Practice as approximately 
equivalent to a monthly average limit based on four weekly 
samples . - ... : ■ ■ ■ , . .- - 

5.6.1 Radioactive Liquid Waste Manmgaraent System If fluent 

Due to design differencee between stations , the quality and 
volumes of effluent from RLWM systems vary widely between 
etations. Effluent volumes are greater at the two oldest 
stations. ^^ Radioactive liquid waste mana.ge.ment system wastewater 
is .of ten discharged untreated at all stations. Treatment by ion 
eKchange/filtration is available at all stations but is applied 
only whan necessary to comply with radioactivity criteria set by 
the Atomic Energy Control Board (AECB) . Under the Environment 
Canada Codes of Practice Option, continuous ion 

exchange/filtration was prescribed for wastewater diecharged from 
the ELWMS, , " : 

MIS.A perfO'rmance data for' concentrations O'f the parameters 
identified for limits; total suspended solids, oil & grease, 
iron, zinc and phosphorus, in effluent from RLWMS are listed in 
Table 5.23. Table 5.23 also provides the average performance for 
all stations. Effluent gualitiee recommended under the 
Environment Canada Codes of Practice (ECCP) are 25 mg/L for TSS, 
1.0 mg/L for iron, 0.5 mg/L for zinc and 15 mg/L for oil & grease 
based on seven day composite samples. The Codes of Practice do 
not specify, an effluent quality for phospho^rue . . ■' ^ 

A review of MISA performance data indicates that most 
etations are currently meeting the effluent qualities .recommended 
by the Codes of Practice for TSS, zinc and oil & grease. 
Darlington exceeds the ECCP for TSS and zinc. Pickering and 
Darlington exceed the Codes for oil & grease. Only Pickering NGS 
has iron levels below the 1.0 mg/L level recommended by the ECCP. 

Ontario Hydro agreed that, with the exGeption of iron 
levels^ effluent quality from the RLWM systems could be improved 
by employing best management practices (ie. pumping out and 
disposing accumulated sludge from the radioactive liquid waste 
tanks and upstream contrdl of oil) ; however # the high iron 
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levels, due tO' corrosion- ©■£ the extensive network of carbon steel 
piping, may not be controllable through management practices. 
Ontario Hydro predicted that an iron limit placed at a monthly 
average of 1.0 mg/L may force installation of additional 
treatment. The LSS agreed that although concentrations of iron 
exceeded the goals of the ECCP BAT option the loadings were not 
of significant concern to warrant a 1.0 mg/L monthly average 
limit and force installation of expensive treatment for iron 
only. The total iron loading from RLWMS at the four nuclear 
stations was only 0.68 kg/day during the MISA monitoring period. 

The limits setting eubeommittee agreed that limits for RLWMS 
should be set at the average, performance from all of the nuclear 
stations for the parameters TSS^ iron, ' zinc and oil ■ & grease. 
Those stations with poorer than average 'performance would be 
expected to improve utilizing in-plant changes. Limits based on 
the average performance of all stations are lower than effluent 
qualities recoramended in the Environment Canada Codes of Practice 
for the parameters oil & grease and zinc. TSS daily maximum 
limits O'f 21 mg/L based on all station average performance are 
close to TSS levels (25 mg/L) recommended under the Codes O'f 
Practice. 

■The LSS agreed- to set only a monthly average (weakly _ '. 
sampling) limit for phosphorus at 1 mg/L based on the IJC 
recommended effluent quality for discharges to the Great Lakes. 
Technology was not identified in the electric power generation 
sector for control of phosphorus; however, LSS agreed that 
phosphorus use could be reduced to meet a limit of 1 mg/L. 

Limits based on daily sampling will be used to assess 
compliance with TSS levels. Limits for all other parameters were 
derived for a weekly sampling frequency (M4LIM) . 



Table 5.23 

Radioactive Liquid Waste Management System Effluent 

Concentration Performance Data lAII Data) 



Total suspended solids CTSSl mg/L 
Station CtrlPt 



Bruce - A 

Bjruce - 1 
Darlington 
Pickering NGS 



RL0100 
RL0100 
RL0100 

RL 0200 



LTA 


VF1 


VF4 


VF30 


DAYLIM 


IM4ILIMI 


M30LIIM 


7.24 


3.74 


1 .§9 


i;27 


27.1 


12.2 


9.21 


6.94 


5.26 


2.03 


1.37 


36.5 


14.1 


9.53 


40.1 


5.25 


2.02 


1.34 


210 


81.1 


53.7 


10.0 


3.87 


1.72 


1.28 


38.8 


17.3 


1 2.8 



Aweroge Performance of sil Statiom -* , 16.1 4.53 1.87 



1.32 73 

Limits: 73.0 



"30" 



21 
21.0 
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Table 5.23 (cont'd.) 

Radioactive Liquid Waste iVIanagement System Effluent 

Concentration Performance Data |A|I DataJ 



Oil and Qrease (mg/L} 
Station 

Bruce - 'AT 
Bruce - B 
Darlington 

PiCikering 



CtrlPt 

RL0100 
RLOIOQ 
RL0100 
RL 0200 



LTA 



VF1 



1.88 
3.49 
6.09 
11.2 



5.28 

6.B2 
7.93 
6.03 




DAYLIM M4LIM ySOLIM 



3.83 2.73 

7.98 4.91 

15.9 10.0 

24.6 15.8 



Average Performance of ail Stations -* S.66 6.44 2.28 



1 .48 



36 



13 



8 



Umits: 36.0 



13.0 



Zinc., yg/L 
Station 

Bruce - A 
Bruce - i 
Darlington 
Pickering 



CtrlPt 

RL0100 
RLOIOO 
RLOIOO 
RL 0200 



LTA 



VF1 



VF4 



VF30 DAYLIM M4LIM M30LIM 



161 


5.61 


2.10 


1.38 


109 


4.80 


1 .S2 


1.30 


3655 


8.14 


2.68 


1 .65 


160 


4.32 


1 .82 


1.28 



904 

523 

2980 

690 



339 
210 
980 
291 



Average Performance of all Stations ^ fH 5.72 2,13 " 1.40 



Umits: 



1140 



424 



223 

141 
§01 
204 
279 



500 



Iroii, ynfiltored Total, ug/L 
Station CtrlPt 



LTA 



VF1 



VF4 



Bruce NQS 
Bruce - B 
Darlington 
Pickering 



RL OfOO 
RLOIOO 
RLOIOO 
RL 0200 



1 360 
925 

2140 
483 



10.1 
4.24 
11.4 
3.41 



3.15 
1.80 
3.44 

1.62 



VF30 

1.30 
2.01 

1.19 



DAYLIM M4LIM M30LIM 



1 3800 

3920 

24400 

1650 



4290 

1670 

7370 

784 



2540 

1 200 

4320 

576 



Average PerformanGe of all Stations -* 1228 7.29 2.50 1.59 



8950 



3080 



1 960 



Umits: 9000 



3000 



Photphorus, mg/L 
Station 

Bruce - A ^ 

Bruce • B 

IDarliington 
Pickering 



CtrlPt 

RLOIOO 
RLOIOO 
RLOIOO 
RL 0200 



LTA 



VF1 



VF4 



VF30 DAYLIM M4LIM MSOLIM 



4.08 

1.73 
1.33 

1.29 



8.96 
8.54 
5.23 
6.35 



2.87 

2.77 
2.04 
2.27 



1.83 

1.61 
1.43 

1 .37 



36,5 
14.8 
6.95 
8.20 



1 1 .7 
4.80 
2,71 
2.93 



7.44 
2.78 
1.91 

1.76 



Average Performance of all Stations -»■ 2.11 7.27 ' 2.49 1 .56 



W 



Umits: 



5 



5.6.2 



Neutralization Ewmp Iffluent 



Performance of neutralization sump effluent quality varies ^ 
widely from station to station because of differing WTP 
configurations and treatment chemical usage; however, the purpose 
of the water treatment plant, to produce high quality boiler 
feedwater, is the same at, all stations. The limit setting 
subcommittee , proposed that, in order to be impartial between 
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nuclear and foesil eub-sectore/ a common set 'of limits .■ for all 
WTP waste effluent should be used. 

At fo'ssil stations, BAT treatment for neutralization sump 
effluent was identified as co-treatment with boiler aeh effluent 

in the stations ATWTS . 

Based on MISA performance data/ the effluent limits for TSS, 
iron and aluminum listed in Table 5 . 24 were developed for the 
ATWTS at fossil stations. WTP waste streams discharging. 
independently of the ATWTS effluent are also expected to meet 
these limits. ■ (ie. ■three fossil stations, Atikokan^ Thunder Bay 
and Lennox; diecharge ion exchange regeneration waste 
independently of the ATWTS) . No additional parameters were 
identified for limits in effluent from WTPs at nuclear etations. 



Table 5.24 

Fossil Subcategory Concentration Limits for 

ATWIS/Neutralization Sump Effluent 



Paraimeter * 


Samplling 
Frequency 


Daily Maximum 
Concintration, mg/L 


Monthly Average 
Concenitratiorii, mg/L 


Totil syspended solids 


Daily 


70 


2B 


•Iron 


Weekly 


2.S 


1 .0 


Aiuminurn 


Weekly 


13 


4.5 



The effluent quality recommended under the EnFironment 
Canada Codes of Practice is 25 mg/L for TSS and 1.0 mg/L for iron 
based on a 7 day coTOposite samples. Daily maximum, concentrations 

are not specified. ... - " " ' 

The ^ limit for TSS developed for fossil stations is slightly 
less stringent than the effluent quality recommended under the 
Codee of Practice; however/ recognizing that the primary benefit 
from limiting nuclear WTP waste streams is to be gained from the 
loading reductions achievable at Bruce -B, the Limit Setting 
Subcommittee decided that the nuelear sub- sector should adopt WTP 
limits developed for the fossil sub-sector. The fossil sub- 
sector limits will force installation of WTP effluent treatment 
at Bruce -B while not subetantially penalizing other nuclear 
etation WTPs whose performance is better. A common set of limits 
for both fossil and nuclear WTPs also results in no bias between 
the subcategories. 

MISA performance data for concentrations of total suspended 
solids^ iron and aluminum in effluent from neutralization sumps 
at nuclear stations are proyided in Table 5.25, 
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Table 5.25 

WTP - Neutralization Sump Effluent 

Concentration Performance f All Data) 
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Total suspended solids fTSS}, mg/L 
















Station 


CtrlPt 


N 


LTA 


VF1 


VF4 


VF30 


DAYLIM 


y4LIM 


M30LIM 


Bruce NGS-A 


NS 1400 


151 


2.40 


i.73 


2.13 


1 .45 


13.8 


5.12 


3.49 


Bryce NGS-B 


NS 2000 


156 


147 


4.06 


1.76 


1.27 


597 


259 


f87 


Darlington 


NS 2200 


S6 


6.41 


12.1 . 


3.51 


N/A 


77.7 


22.5 


N/A 


Pickering 


NS 3100 


146 


IS. 7 


7.26 ' 


2.48 


1 .46 


143 


48.7 


28.8 


Iron, ygi/L 






* 


" 




Limits 


_ 70.0 




25.0 


Station 


CtrlR 


N 


■■LTA 


VF1 


VF4 


VF30 


DAYLIM 


M4LIM 


M30LIM 


Bruce NGS-A 


NS 1400 


147 


188 


4.68 


1.90 


1 .28 


879 


356 


240 


Bruce NGS-B 


NS 2000 


IBB 


i70 


5.44 


2.07 


1.57 


5270 


2000 


1 520 


Darlington 


NS 2200 


§9 


427 


4.94 


1.95 


N/A 


2110 


834 


N/A- 


Pickering 


NS3100 


147 


514 


3.88 


1 .72 


1.30 


liiO 


885 


667 


AluniiifiJffi, ug/L 






' 






Umits^ 


2500 


1000 




Station 


CtrlPt 


N 


LTA 


ViFI 


VF4 


VF30 


DAYLiry 


M4Liy 


M30LIM 


Bruce NGS-A 


NS 1400 


52 


83.5 


3.85 


1.71 


N/A 


322 


143 


N/A 


Bruce NGS-B 


NS 2000 


51 


25100 


3.28 


1.79 


N/A 


82700 


45100 


N/A 


Darlington 


NS 2200 


38 


171 


3.96 


1.74 


N/A 


675 


297 


N/A 


Pickering 


NS 3100 


51 


1100 


3.16 


1.56 


N/A 


3460 


1710 


N/A 



Umits: 13000 4500 



• Neutralization sump data from Bruce-A were not coneidared 
when aseessing the performance of nuclear etation WTPs becauee 
filter backwash was not monitored at this etation. Design of a 
new MTP under construction at Bruce-A includes recyc:le of filter 
backwaeh etreams . Clarif ier sludge will be collected in a sludge 
pond for periodic dispoeal to landfill. The new WTP at Bruce-A 
is ■scheduled for start-up by end 1994. 

A comparison of the WTP limits developed for the' fossil 
subcategory and MISA performance data from WTPs at Bruce -B, 
Darlington and Pickering indicates that none of the nuclear 
stations currently meet both the monthly average and the daily 
TSS limits developed for WTP waste at fossil stations. 
Darlington can meet the TSS daily limit (70,0 mg/L) with only a 
small reduction in daily variability. When completed, it is 
expected that the new WTP at Bruce-A will meet the proposed TSS 
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limits. In anticipation of MISA effluent limits, Bruce-B has 
recently (commissioned in January 1994) installed additional 
treatment for control of WTP waste. Pickering will need to , 
reduce process variability, recycle filter backwash or install 
•additional treatment. Darlington ■and Pickering, as presently 
configured, can meet the iron and aluminum limits developed for 
the fossil subcategory. It is also expected that the new 
treatment systems at Bruce-A and Bruce-B will enable these 
stations to meet both the aluminum and iron limits. 



5 ., 6 . 3 



Oil/Wat#r Separator Effluent 



Concentration performance data for oil/water separator 

effluent at Darlington and Pickering are provided in Table 5.26. 
Waetewater is ^ collected and treated on A batch- basis by these 
eys terns. The application of the oil /water separators at- 
Pickering is primarily a management practice to control oil in 
the event of spills. The discharge vo'lumes at Pickering were 
very low during the MISA period. Small volumes of wastewater (<1 
m3 /discharge) were discharged. The system at Darlington was not 
fully operational during the MISA monitoring period; therefore, 
the monitoring data cannot be taken as representative of the 
systems performance. _ , _ ■ _ ' 

Performance of oil /water separators is variable and depends 
on the concentration and form of the oil to be separated. The 
limit setting subcommittee decided to adopt the 15 mg/L oil and 
grease limit recommended under the Environment Canada Codes of 
Practice to 'be applied to each event discharge from these 
systems . 



Table 5.26 . ' . 

OilAA/ater Separator Effluent 
Concentration Performance (All Data! 



Oil and Orease. 


mf/L 


















Statiqn 


CtrlPt 


IN 


LTA 


VF1 


VF4 


VF30 


DAYLIM 


M4LIM 


M30LIM 


Dirlington 


1900' 


11 ■ 


1.78 


3.67 


1 .68 


N/A 


6.53 


2. Si 


IN/A 


Pickering 


moo 


i 


17.2 


11.8 


3.53 


N/A 


203 


60.8 


N/A 


Pickering 


2700 


6 


3.34 


5.60 


2.10 


1 i.7 


18.8 


7.01 


N/A 



Umits: 



15.0 
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Effluent Limits for Nuclear AisoGiated Facilities 

; 9. 

5.7 ^ B^rmce Hea'VY Water Plant (B'HWP) 

Effluent limits were developed for only process effluent 
(0500) and the process effluent lagoons (0400) at the Bruce Heavy 
Water Plant. The rationale for not limiting other streams is 
described in the following sections. A list of all parameters 

found in effluent at the BHWP is provided in Appendix B, Table 26 
and 27. 

The economic aeeessment of BAT options identified the ■' 
Environment Canada Codes, of Practice Option as most cost 
effective at BHWP. Under, this option additional treatment is 
prescribed for "building effluent" (ie. WTP filter backwash 
combined with cooling water and condensate} and storm waters. 

■f. ^ • •■ . . 

5«7.1 "Building Efflmant". BE 0100 

The Environment Canada Codes of Practice Option recommends 
the recycle of filter backwash in order to reduce TSS levels 
found in effluent monitored at MISA control point 0100. As 
currently configured, filter backwash from the WTP is combined 
with other effluent, comprised predominantly of cooling water and 
condensate, upstream of the monitoring point (0100). Treatment 
chemicals are not added prior to filtration ; therefore, the 
elevated levels of TSS found represent suspended material which 
ie concentrated from the intake water on the WTP filter beds,. 
The limit setting subcommittee decided that because filter 
backwash does not contact any process chemicals and the discharge 
at control point 0100 is comprised predominantly of cooling water 
and condensate, this stream may be excluded from effluent limits. 
No other parameters were found at significant levels, 

5,7,2 Storm Waters, SW 0700 and SW 0800 

Under the Environment Canada Codes of Practice option 
untreated storm waters are directed to the surface water 
treatment facility. The BAT consultant recommended routing of 
these streams to the surface water treatment facility because of 
elevated high iron levels found during MISA monitoring. These, 
storm waters also contain some process effluent which is 
primarily condensate and not expected to contain elevated levels 
of iron or other contaminants. The Limit Setting Subcommittee 
agreed that the untreated storm waters monitored at control ' 
points 0700 and 0800 be addressed under the regulation 
requirements of conducting a storm water control study. 
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5.7.3 Surface Water Traatment Facility (SWTF) - 0600 

■ The surface 'water treatment facility accepts predominantly - • 
surface run- off from various ■ areas of the Bruce Heavy Water 
Plant. Process effluent which is discharged to the SWTF was 
monitored upstream at control point 03 00. The volumes of procees 
effluent repreeent a small proportion of the volume entering the 
SWTF. Based on a review of all parameters found in saraples 
collected at eontrol point 03 00, only iron and sulphide were 
found at significant levels. The LSS agreed that the SWTF ehould 
be addressed under the regulation requirements of conducting a 
storm water control study. The discharges from the SWTF are 
regulated under a ministry Certificate of Approval-., 

» ' ,. ' '■■'■ 

5«7.4 Process Effluent and Effluent Lagoons 'Efflueiit - 
Control Points 0500 & 0400 

The main process chemical used in the production of heavy 
water is hydrogen sulphide and BAT technology is installed at the 
Bruce Heavy Water Plant for control of H2S. This consists of a 
flash tank and steam stripping (0500) for recovering HjS and an 
aerated lagoon (0400) where wastewater containing elevated levels 
of H^S can be directed in case of plant upsets * None of the BAT 
options prescribed additional treatment for the process effluent 
or effluent lagoons. The Limit Setting Subcommittee agreed that 
limits for sulphide should be set for both process effluent . 
(0500) and the effluent lagoons (0400) based on the effluent 
quality attained by the axisting treatment systems on these 
streams. NO' ot.her -parameters were 'found at significant levels-. 

Process Effluent - 05 00 ^ ' '' ^ '« ' _^ " ' , " _ - ' . '" 

Concentration parfo.rmance data collected during the MISA 
monitoring period for sulphide (364 observations) are presented 
in Table 5, .27. After the MISA monitoring period the Bruce Heavy 
Water Plant was required to continue daily sampling for sulphide 
on the procees effluent. Table 5.28 provides variability 
analysis of the more extensive sulphide data (851 observations) 
collected after the MISA monitoring period. The limits suggested 
by both sets of data are in clO'Se agreement .■ _ _ ■ 

Table 5.27 . • " . . 

Bruce Heavy Water Plant ~ Process Effluent 
MISA Concentration' Perfornnance D'ata 
Sulphidfi, mg/L - All Data . 



Faciliity 


CtrlPt 


N 


ILTA 


VF1I 


VF4 


VF30 


DAYLIM 


M4Liy 


M30LIM 


BHWP 


PR 0500 


364 


0.028 


7.99 


2.64 


1.76 


0.23 


0.075 


0.050 
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Table 5.28 

Bruce Heavy Water Plant - Process Effluent 

Post MISA Monitoring Concentration Performance Data 



Sulptiide, mg/L 


- .Ail Data 




, 












FaGility 


CtrlPt ■ N 


LTA 


VFl 


VF4 


VF30 


DAYilM 


M4UM 


M30LIM 


BHWP 


. PR 0500 851 


0.035 


7.19 


2.46 


1 .48 


0.25 


0.086 


0.052 



MOEE proposed limits for the proGese effluent (0500) as 

shown in Table 5.29» '. 

I ' Table 5.29 

Proposed Sulphide Limits for • . 

Process Effluent (05001 and Process Effluent Lagoon Effluent (04001 



ATG 


Parameter 


.''."■ i 

Monitoring 
Frequency 


Daily 

„ ConcentratiiO'n 
Limit 


Monthly 

Average 

Concentration 

Limit 


mg/L 


mg/L 


15 


Sulphide 


Daily 


0.25 


.052 



Process __Laqoon Effluent - 0400 ^ • 

Sulphide was not listed as a candidate for effluent limits 
at control point 04 00 acGording to the parameter selection 
procedure described under section 5.3.1; however, because HjS is 
the primary process chemical used, the LSS agreed that a sulphide 
limit for the process effluent lagoons was justified. MOEE 
proposed to Ontario Hydro that sulphide limits for the effluent 
lagoons should be similar to limits proposed for the process 
effluent . 



Sulphide Limit "Negotiation" ■ _^ - •■_•-, 

Ontario Hydro indicated that the monthly reporting for the 
effluent lagoons provided under the MISA monitoring phase did not 
provide sufficient data on the lagoon's effluent quality. 
Ontario Hydro presented more extensive data on the lagoon 
effluent, for the period June 1/90 to March 20/94". This data 
shows 18, 23 and 58 days of lagoon discharge for the years 1991, 
1992 and 1993 respectively. With three outliers deleted, 
variability analysis of this data,, presented in Table 5.30, would 
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suggest ■■ a daily limit of 2.. 83 mg/L for the prooese effluent 
lagoons effluent, ,■ • 

Table 5.30 ' ' ' 

Bruce Heavy Water Plant - Process Lagoon Effluent 
Concentration Data June 1 /BO to March 20/94 
Submitted to MOEE May 30/94 



Sytpliide, 'm<g/L 


- All Data! 1S9Q. 19941 












fticility 


CtrlPt N LTA 


VF1 


VF4 


VF30 


DAYLIM 


M4LIM ySOLIM 


BHWP 


PR 0400 144 0.192 


"14.7 


3.82 




2.83 


0.735 ■ - 



Ontario Hydro re^quested that the propoaed daily limit for 

the procesB effluent be. relaxed tO' 1 mg/L and the propO'Sed daily 
limit for the procees effluent lagoon be relaxed to 2 mg/L, 

Ontario Hydro maintained -^ that ,,. because the Bruce Heavy Water 
Plant is an unique plant and BAT technology is in-place on the 
process effluent, the plant should not exceed limits; however, 
MISA and post MISA monitoring data show a number of instances of 
noneorapliance (Table 5.31) with the proposed sulphide limits for 
the process ef fluent (0500) . Additional data eubmitted for the 
effluent lagoons also indicate that proposed limits will not be 
met without installation of further treatment which is not costed 
under any O'f the BAT optione,,' ■ ^ ■ 

Ontario Hydro estimated that cO'Sts to attain a lagoon 
effluent quality similar to the process effluent would require 

installation of a steam stripping system at -an estimated capital 
cO'St of $7. 3- million". '■'.,■'■- 

Table 5.31 

Instances of Non-compriance with Proposed Sulphide Limits 
for Process Effluent - Control Point 0500 



if 

Year 


Number of Monthly 

Averages Exceeding 

the Proposed 0.05 

mg/L Monthly 

Average Sulphide 

Concentration Limit 


Number of Daily 
Samples Exceeding 
the Proposed 0.25 
mg/L Daily Sulphide 
Conicentration Limit 


1 990 (7 months) 





2 


1991 112 months) 


4 


■ 4 


1992 112 months) 





3 


1993 (11 months) 


4 


6 
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The MOEE euggested that the sulphide limits for the process 
effluent lagoons (0400) ehould not be higher than the process 
effluent (0500) limits beeause it would allow, or even promote, 
more frequent diversion of process _effluenf to the -lagoons if the 
liraite were higher. Hydro agreed that, as a compromiiie, the BHWP 
would accept a daily limit of 0.8 mg/L for both the process 
effluent and the process effluent lagoons . With one e-xtreme 
outlier (6.9 mg/L on March 8/93) excluded, 0.8 mg/L ie the 
highest sulphide concentration measured at control point 0500 
during the MISA monitoring or post MISA monitoring period. 

Because 0.8 mg/1 concentrations of sulphide may be lethal to 
rainbow trout and Daphnia magna according to literature, MOEE 
allowed an alternate downstream control point only for toxicity 
sampling after these effluents are tempered with cooling water 
but before their discharge to Lake Huron. 



5.8 Bruce Nuclear Power Developmerit fBNPD) 

Economic assessment of the BAT options identified the 
Minimum Discharge Option as the most cost effective for Bruce 
Nuclear Power Development , Reductions in loadings predicted 
from implementation of this option are due to 100% reuse of 
effluent through control points : • 

.0200 - steam transformer plant - A 
0300 - steam transformer plant - A • . 
0400 - steam transformer plant - O ' ' . 

' O'SOO - chemical waste pond - ^ 

1400 * Neutralization sump effluent. ' 

After a review of parameters and levels found in, effluent , 
from the BNPD site the LSS agreed that effluent limits based on 
the Minimum Discharge Option were not justified for this site. 
The minimum discharge option was identified as most cost 
effective only because no reductions in loadings or costs were 
estimated under the Environment Ganada Codes o^f Practice Option. 

No reductions or capital costs are associated with the Codes 
of Practice Option because no parameters were found at 
concentrations above the effluent quality recommended by the 

Codes. Wastewatere from the steam transformer plants are 
comprised predominantly of cooling water and condensate and 
parameters found in these streams were' at low untreatable levels. 

The primary process effluents discharged from the BNPD site 
are the sewage treatment plant and the neutralization sump 
effluent. A list of all parameters found in effluent at the BNPD 
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is provided in Appendix B,, Tables- 19, 26, 27, 40, and. 41, ■ ,. '.. 

Effluent limits at Bruce Nuclear ^ Power' Development- were 
developed for the eewage treatment plant (0100) , the WTP (14 00) 
and the chemical waste pond {0600) . The rationale for limiting 
these streams and excluding other monitored streams is suiimarized 
in the following sectione. 



i.S.l 



Steam Transformer Plants (STP) - 0200, 0300 & 0400 



Wastewaters discharged through these control point are 
primarily cooling water and condeneate and are dieeharged 
untreated. Levels of all contaminants found are at low 
untreatable levels and are similar to water in- take levels; 
therefore, the LSS recominended that these effluents be excluded 
from limits. ' • 



5 •8. 2 



Radioactiv© Waete Storage Site - 1300 



Drainage from the radioactive waste storage site is due to 
stormwater only. The LSS agreed that any parameters of concern 
in these stormwaters would be addressed under the regiilation 
requirement to conduct a storm water control study. 



5 . 8 , 3 



.Ghoiioal Waste Fond - 0600 



The chemical waste pond receives waste from, air pre-heater^ 
washing and boiler cleaning at the Bruce Steam Plant. Only two 
discharges occurred from this pond during the MISA monitoring 
period. The source of these waste waters are identical to those 
generated at fossil stations; therefore, the LSS decided to apply 
limits developed for event discharges (equipment cleaning 
effluents) from fossil stations to this effluent. 



5,8.4 



ITF - MeutraliiatiDn Simp lifluent - 1400 



The neutralization sump is discharged upstream of control 
point 04 00 at BNPD. Levels of contaminants found at the 
discharge from the neutralization sump (1400) were low; however, 
filter backwaeh is not directed to the neutralization sump at 
this site. Filter backwash is discharged with effluent from STP- 
and is diluted prior to reaching the downstreara raonitoring 
point (0400). To be consistent with limits applied to all other 
water treatment plants in the Electric Power Generation Sector 
the LSS agreed that limits applied to WTPs at fossil and nuclear 
stations should also apply to the WTP at BNPD. 
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5.8.5 Sewage Treataent Plant - 0100 

Biological treatment (activated sludge) technolocjy is 
installed at BNPD for treatment of all sanitary and some 
industrial waste. Monitoring data oollected from this system 

over the MISA monitoring period indicate levels of contaminants 
are below the effluent quality recommended by Ministry policies 
for effluent from secondary treatment systems . This is the 
primary process stream discharged from BNPD. Upgrading this 
treatment system was not specified under any of the BAT options. 
■A ■biological treatment system is also installed at the Darlington 
Construction Site. The LSS agreed that a common set of effluent 
limits for these treatment systems should be developed. Effluent 
limits for both STPs are discuseed under section 5.9.4. ' 



5.9 Oarlington Coristruction Site 

Economic assessment of BAT options identified the 

Environment Canada Codes of Practice. Option as most cost 
effective for the Darlington Construction Site. 

Under the Environment Canada Codes of Practice Option 
additional treatment ie prescribed for neutralization sump 
effluent, boiler blowdown and equipment cleaning lagoon effluent. 
Effluent limits were developed only for the sewage treatment 
plant. The rationale for excluding other streams from limits is 
discussed below. 

A review -of all parameters found in effluent, from the 
Darlington Construction Site is listed in Appendix B, Tables 26, 
33, 40 and .41. ; • ■ ■ ■ . 

5.9.3. Neutralization Smnp Effluent 

The water treatment plant used for supplying demineralized 
water to the temporary construction boilers at the Darlington 
Construction Site are permanently shutdown; therefore, limits 
were not developed. 

5.9.2 Boiler Blowdown 

Levels of contaminants found in blowdown from the 
construction boilers used for eupplying heating steam during the 
construction of Darlington NGS showed levels of contaminants 
which were -typically higher than the generating boilers at 
nuclear stations; however, the construction boiler are now 
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permanently ehutdown,. 

The operation of the tritium removal facility will be 
ongoing; however, the rationale for excluding this blowdown 
effluent from the regulation are the same as thoee for blowdown 
from fossil and nuclear stations discussed under section 5.3.4. 
The LSS agreed (after obtaining MOEE management approval) to 
exclude boiler blowdown from this regulation, - . .■-• 

5.9.3 Equipment Cleanitig Effluent 

Commieeioninq Waste Lagoons, 0400 and 0500 

"t 
• Only three dischargee were -monitored during the .MISA, 
monitoring period. After reviewing all parameters found in the 
waete lagoons effluent, the LSS decided to limit these very 
infrequent event discharges for. the same parameters (TSS and 
Iron) as the fossil and nuclear Bubcategories . 

Rinse Tank Effluent (Tanks 2 & 4) - Control Points 06 00 and 0700 

Wastewater from rinee tanks at the pipe, treating facility is 
discharged to the sewage treatment plant. After a review of all 
parametera found in effluent from the rinse tanks, the LSS agreed 
to exclude these streams from effluent limits. Only phosphorus 
was found at treatable levels; however, the phosphorus 
contribution from the rinse tanks is expected to be a small , 
proportion of the phosphorus loading from the STP at the 
Darlington construction site. These discharges are upstream of 
the sewage treatment plant which will be limited for phosphorus 
and are therefore excluded 'from, this regulation. 

5-„§,4 Sewage Trea.taient Plants ■- ^ 

Biological treatment (rotating biological contactor) is 

installed at the Darlington Construction Site for the treatment 
of all sanitary and some industrial waste. The limit setting 
subcommittee agreed that, where possible; MISA performance data 
be used for limiting the sewage treatment plaints at BIIPD and the 
Darlington Construction Site and that a common set of numerical 
limits was desirable. Through review of all candidate parameters 
for limits TSS, ammonia + ammonium, total phosphorus and oil & 
grease were identified as parameters controllable by biological 
treatment . MISA concentration performance data for these 
parameters are provided in Table 5.32. 



5 - 54 



..„„... ■-va-,.-,3;. 



■Table 5.32 

Sewage Treatment Plant Effluent 

Concentration Performance (All Data) 
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Total suspencied solids {TSSL mg/L 



Station 


CtrlPt N 


LTA 


VF1 


VF4 


VF30 


DAYLIM 


M4LiM 


M30LIM 


BNPD 


PR 0100 363 


6773^ 


3.51 


1.64 


1.21 


23.6 


lt.1 


8.15 


Dart. Const. 


PR 0800 357 


15.3 


2.87 


1.50 


1.20 


44.1 


23.0 


18.4 


Ammomlia + 


Ammonium, mg/L 




• 




Umitsi 


44.0 


"' 


18.0 


Station 


CtrlPt N 


. LTA 


VF1 


VF4 


VF30 


DAYLIM 


M4LIM 


M30LIM 


BNPD 


PR 0100 156 


1.94 


13.0 


3.75 


2.86 


25.2 


7.28 


5.56 


Darl. Const. 


PR 0800 1 55 


3.40 


5.28 


2.04 


1.43 


18.0 


6.93 


4.85 



Limits: 



7.0 



Total Phosphorus 


, mg/L 


















Station 


CtrlPt 


N 


LTA 


VF1 


VF4 


VF30 


DAYLIM 


M4LIM 


M30LIM 


BNPD 


PR 0100 


151 


0.293 


2.34 


1.38 


1.20 


0.683 


0.403 


0.350 


Darl. Const. 


PR 0800 


152 


3.69 


1.85 


1.25 


1.12 


6.82 


4.62 


4.14 



Limits: 
Umits: 



BNPD- 
Darl.Con 



1.0 
4.S 



Oil and Qrease, mg/L 



Station 



CtrlPt 



N 



LTA 



VF1 



VF4 



VF30 DAYLIM M4UM MSOLIM 



BNPD 



PR 0100 OStG was not found as priority 1 parameter In effluent from STP at BNPD 



Darl. Const. 



PR 0800 149 4.10 



i.17 



2.86 



18.4 



37.7 



11.8 



7.55 



Limlts- 



38.0 



12.0 



Currently eewage treatment plants in Ontario are Gontrolled 
under Certificates of Approval. Effluent limits and sampling 
requirements are written into C of A' s according to Ministry 

policiee (Table 5.33) for sewage treatment plants. •■ • . 
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Table 5.33 
Ministry Policies for Operation of Sewage Treatment Plants 



Policy Number 


Policy Title 


08-01-01 


Levels of Treatmont for Municipal and Private Sewage 
Treatment Works Discharging to Surface Waters 


OS-04-01 


Policy to Govern the Provision and Operation of 
Phosphorus Removal Facilities at Mynicipal, 
Institutional and Private Sewage Treatment Works 


08-06-01 


Policy to Govern Sampling and Analysis Requirements 
for Municipal and Private Sewage Treatment Works 
ILlquid Waste Streams Only! 



The policies describe levels of treatment and monitoring 
required for municipal and private sewage treatment works 
discharging to surface waters. Higher than normal treatment or 
more intensive reporting can be justified by appropriate site- 
specific receiving water assessments. ■ 

Policy 08-06-01^° requires analysis be reported at least 
monthly for TSS, BOD5, ammonia plus ammonium and total 
phosphorus, Mimonia plus ammonium is monitored primarily for the 
purpose of building a data base to define performance of 
individual sewage treatment works. TSS, BODg, and total 
phosphorus are monitored to aesees coraplianee with ministry 
effluent guidelines or effluent limits written into certificates 
of approval. Policy 08-01-01"' ^^' "• ^^ recommends STPs achieve an 
annual average effluent quality of 25 rag/L for TSS and BOD5. 
Secondary treatment systems should be designed to achieve an 
effluent quality of 15 mg/L for TSS and BODg. Requirements for 
phosphorus removal are specified under Policy 08-04-01^®. 
Phosphorus requirements relevant to the Ontario Hydro STPs are 
those applicable to Lakes Ontario and Huron. STPs sited on these 
water bodies with wastewater discharge rates greater than 4,546 
m^/day are required to achieve and annual average phosphorus 
cpncentration of 1.0 mg/L. There are currently no phosphorus 
requirements for STPs on Lakes Ontario or Huron which discharge 
less than 4,54.6 m^/day. , _ ' , .. ^ 

The LSS agreed that because Ontario Hydro STPs receive 
primarily sanitary waste the limits developed should not be 
substantially different than those applied to municipal plants. 

Total Suspended Solids ■ • 

Levels of TSS found in effluent from the STP at BNPD were 
well below design levels specified under Ministry Policy whereas 
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TSS levels at Darlington were similar to effluent objisctives for • 
TSS, Both the STP at Darlington Construction and at BNPD are 
eecondary biological treatment systems identified as BAT in the 
AWT/Metcalf & Eddy BAT report. Because both of the existing 
plants were identified ae fiAT, additional treatment was not 
costed under any of the BAT options and further reductions in 
loadings are not expected. The LSS agreed that no benefit was to 
be gained from limiting the BNPD STP based on its better 
performance. Effluent limits based on the performance from the 
Darlington STP would be consistent with Ministry design 
objectives for STPs treating normal municipal sewage and not 
inconsistent with the control of all other STPs in Ontario. 

Ammonia plus Ammonium ^, 

Levels of ammonia plus ammonium were similar in effluent 

from both the STP at Darlington and BNPD. The LSS agreed to 
place limits on ammonia plus ammonium based on the performance of 
the Darlington STP. The LSS agreed that compliance would be 
based on a monthly average only (weekly sampling) . . . 

Total PhosDhorus 

For STPs discharging to Lakes Ontario or Huron, Ministry 
policy requires phosphorus removal only for STPs with an average 
wastewater volume greater that 4546 mVday; however, the STP at 
BNPD, which discharges only 1000 m^/day, has phosphorus removal 
installed. Because the BNPD STP has phosphorus removal installed 
the LSS decided that a 1 mg/L phosphorus limit was justified for 
this plant . 

- ' Darlington does not have phosphorus removal installed i 
therefore, Ontario Hydro requested that this STP not be limited 
for phosphorus at 1 mg/L. Darlington flow and phosphorus data 
collected during the MISA monitoring period are provided in Table 
5.34. 

' . •* ' , 

■' ^; * Table 5.34 ' . " ' - • 

. " Darlingtoin Sewage Treatment Plant 



Average Flow 


390 m^/day 


Average Phosphorus Concentration 


3.69 mg/L 


Average Phosphorus Loading 


1.54 kg/day 



The presence of phosphorus is primarily due to sanitary 
waste. Other sources of phosphorus are a truck washing facility 
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and pipe pickling plant which, uses phosphoric acid for treatmenf 
of piping. Ontario Hydro indicates that these sources are a. ■ . 
minor contribution to the phosphoruB loading from the STP, 

Ontario Hydro estimated the capital cost of installing 

phosphoruB removal on the Darlington STP to meet an effluent 
quality of 1 mg/L at appro3cimately $600,000", The costs are 
higher than expected because of the common wall construction of 

the aeration and settling tanks "On this system. 

The LSS/JTC agreed to a monthly average (weekly .sampling) 
phosphorus limit of 4.6 rag/L based on the performance data 
collected from the Darlington STP during the MISA monitoring , . 
period (Table 5.32) . -_ ' ■• 

Oil and Grease ' . ' , ■ . ; ■ 

Oil and grease was found only in effluent from the STP at 
Darlington, Ministry policies do not specify recommendations for 
oil and grease levels for STPs . The LSS agreed to set an oil and 
grease limit based on the performance data collected from the 
Darlington STP. ^ . ■• ■ , 

Biochemical Oxvaen Demand (BODJ ' ; 

Biochemical oxygen demand was not sampled during the MISA 
monitoring period; however, limits on BODg are- necessary to 
insure control of oxygen depletion iii receiving waters. BODs 
analysis is also a necessary control parameter for the day-to-day 
operation of an STP. Because BODg was not monitored during the 
MISA monitoring period the Limits Setting Subcommittee decided to 
adopt BODs limit numbers consistent with Ministry Policy 08-01- 
01; however, the sampling frequency would be increased to weekly . 
and the 25 mg/L value would be interpreted as a monthly average. 
A daily BOD5 limit could not be determined because the required 
performance data is unavailable. 



S.IO Assessment Monitoring of Cooling Water 

The high flow condenser cooling water (Table 37 and 38 in 
appendix B) etreame are not being monitored for assessment 
because all upstream process effluent discharges are being 
limited. Also the very high dilution and resultant masking in 
this stream will not allow any detection of contaminants 
introduced by the site operations. Thermal monitoring will 
continue under current C of A requirements. Appendix B, Tables 
50 to 52 summarize the monitoring phase temperature data 
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collected and is includad for the record, 



5 •11 Overall Implicatioiis of MISA If fluent LimitB for Omtari© 
FoBsil & Nuclear Siibeategories 

The economic assesement O'f options studied for the EPGS 
subcategories points towards adopting limits based on average 
performance of the current systems in place in this sector. The 
only ejcception is the upgrading of the untreated ash quench water 
and boiler seal water discharges from the three fossil stations 
ae discussed under 5.5.1 and Section 4 of this document. 

The implementation of the MISA Goncentration limits 
discussed earlier in this chapter will bring all process effluent 
up to .an average Ontario standard in the fossil subcategory while 
generally maintaining current levels of performance in the 
nuclear subcategory and its associated facilities. The only note 
worthy improvement In the nuclear subcategory will result from 
reduction of high level of total suspended solids at the Bruce 
NGS-B water treatment plant. 

' * ■»- 

Tables 5.35 and 5.36 below summarize the annual contaminant 
loading removal estimates of limited parameters as a result of 
implementing this regulation. 



■' ■■ Table i.35 
Estimated Loading Removal Summairy fkg/Year| 
For the Electric Power Generation Sector 

Fossil Subcategory 



iParamater 


1990/91 Loading 


Total Loadrng 

Removed! 


Total Loading 
Remaining 


Percent Loading 
Removal 


TSS 


999,000 


729,000 


270,000 


73% 


Aluminum 


24,000 





24,000 


0% 


iron 


3;000 


700 


2,300 


23% 


Oil and Grease 


24;000 


70 


23,930 


0.3% 
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Table 5.36 
Estimated Loading Reinoval Summary Ikg/year) 
For the Electric Power Generation Sector 
Nuclear Subcategory . 



Parameter 


1990/91 Loadiing 


Total Loading 
Removed 


Total Loading 
Remaining 


Percent Loading 
Removal 


TSS 


53,000 


38,000 


1S,000 


72% 


Aluminum 


8,000 


5,000 


3,000 


63% 


Iron 


2,000 


40 


1,960 


2% 


Oil and Grease 


37,000 





37,000 


0% 



i.12 Comparison of Limits with Other JurisdiGtioris 



ng steam Elactric Power Generatinq Point Source Category . 

Tables 5.3 7^ and 5.38^ present effluent limits developed by 
the US Environmental Protection Agency for the US Steara Electric 
Power Generating Point Source Category. The tJS effluent limits 
are concentration based. Table 5.37 contains new source 
performance standards for steam electric power stations 
constructed after' 1983 while table 5 .38 contains , best available 
technology (BAT) standards for power stations constructed before 
1983. State agencies may set more stringent effluent limits than 
those of the Federal Government. Under the US National Pollutant 
Discharge Elimination System (NPDES) Water quality based effluent 
limits may be established to maintain or improve the water 
'quality of .a receiving water body. ■ .^ " . .i 

Ontario monthly average limits propoeed for the parameters 
total suspended solids (25 mg/L) and oil and grease (13.0 to 15,0 
mg/L) are more etringent than the new source performance 
standards established in the US. Monthly average Iron limits 
proposed for Ontario are comparable to the US limits. Ontario ; . 
has not proposed a copper limit for chemical metal cleaning 
wastes because controlling total suepended solids and iron in 
these wastes will serve to contro'l copper. Ontario' has also not - 
proposed limits for chlorine (free or total residual) added to 
cooling water for the purpose of control ling organisms and 
fouling because they are regulated under Ministry Certificates of 
Approval. The US has not established limits for aluminuii, zinc 
ammonia plus ammonium, sulphide or phosphorus. 
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Table 5.37 

U,S ■Environmental Protection AgencY 

Steam Electric Power Generation 

New Source Performance Standards 



CONSTITUENTS 


WASTE STREAM 


MAXIMUIVI FOR 
ANY ONE DAY 

(mg/l) 


30 DAY 

AVERAGE 

(mg/I) 


pH 


Ail wastes except 
once-through cooling 


6.0 - 9.0 


6.0-9.0 


Total Suspended Solids 
Notei 


Low volume wastes, 

Chemical Metal Cleaning, 

Bottom Ash Transport Water, 

Coal Pile Runoff 


100 

88 ' 


30 

" m 


Oil a Grease 


Low Volume Wastes, 

Chemical h/letal Cleaning, 

Bottom Ash Transport Water 


20 


15 


Free Available Chlorine 
Note 2 


Once-through Cooling, 
Cooling Tower Blowdown 


0=5 


0.2 


Total Residual Chioirine 
Note 2 
Note 3 


nce-t h ro ug h Cooli ng 


0.2 


0,2 


Copper 


Chemical Metal Cleaning, 


1.0 


1 .0 


Iron 


Chemical Metal Cleaning, 


1.0 


1.0 


Chromium 


Cooling Tower Blowdown 


0,2 


0.2 


Zinc 


Cooling Tower Blowdown 


1.0 


1.0 


126 Priority PO'lIutants 


Cooling Tower Blowdown 


Note 4 


Note 4 



NOTES: , ■ . . 

1 ) Total Suspended Solids in the coal pile runoff should not exceed 50 mg/t at any one time. 

2) Neither Free Available Chlorine nor Total Residual Chlorine may be discharged from any unit for 
more than two hours in any one day and not more than one unit in any plant may discliarge Free 
AvailabJe or Total Residual Chlorine for any one time. 

3) Total Residual Chlorine In once-through cooling water is not to exceed a maximum 

concentraion of 0.2 mg/l. 

4) The 126 Priority Pollutants shall not be at detectable levels. 

Additional Items of Interest: • ' . 

• Discharge of PC B's are prohibited. ' ■ " "' . • 

• Low Volume Wastes include: wastewaters from wet scrubber equipment, ion eKchange system, 
evaporator blowdown, laboratory and sampling streams, boiler blowdown, floor drains, cooling tower basin 
cleaning waste and rescireulating house service water system. 

• Discharges of wastewater from fly ash transport water are prohibrtid. . , ' 

• Information is taken from 40 CFR Part 423. Steam Electric Power Generation. 
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Table 5.38 
U.S Environmental Protection Agency 

Steam Electric Power Generation 
Best Available Technology Standards 



CONSTITUENTS 


WASTE STREAM 


MAXIMUM FOR 

ANY ONE DAY 

(mg/I) 


30 DAY 

AVERAGE 

(mg/I) 


Free Available Chlorine 

'_ " iNote2, 


Once-through Cooling, 
Cooling Tower Blowdown 


. 0.5 


0,2 


Total Residual Chlorine 

' ' ' Note 2 ' ' 
-. ' Notes 


Once-through Cooling 


0.2 


■. 0.2 


Copper 


Chemical Metal Cleaning 


1.0 


1,0 


iron- 


Chemical Metal Cleaning 


1.0 


1.0 


- C^hromium 


Cooling Tower Blowdown 


0.2' 


0.2 


Zinc 


Cooling Tower Blowdown 


1.0 


1.0 


126 Priority Pollutants 


Cooling Tower Blowdown i 


Note 4 


Note 4 



NOTES: \ . • ■ ■ ' 

1 ) Total Suspended Solids in the coarpile runoff should not exceed 50 mg/I at any one time. 

2) Neither Free Available Chlorine nor Total Residual Chlorine rnay be discharged from any unit for 

more than two hours in any one day and not more than one untt in any plant may discharge Free 
Available or Total Residual Chlorine for any one time. • . 

3) Total Residual Chlorine in once-through oooling water is not to exceed a maximum 

concentraion of 0.2 mg/I. 

4) The 126 Priority Pollutants shall not be at detectable levels. 



Additional Items of Interest: " - . " - 

• Discharge of PCB's are prohibited. , ' 

• Low Volume Wastes include: wastewaters from wet scrubber equipmen!, ion ejechange system, 
evaporator blowdown, laboratoiy and sampling streams, boiler blowdown, floor drains, cooling tower basin 
cleaning waste and recirculating house service water system. . ■ • , 

• The 30 Day Average column refers to the averade of daily values for 30 oonsecutive days. 

• The actual quantity of each parameter allowed in a particular waste stream is obtained by multiplying the 
concentration by the flow of the waste stream. 

Hnformation is taken from 40 CFR Part 423, Steam Electric Power Generation. 



5 ' 62 






Section 5 - Effluent Limits 



Environment Canada. Environmantal Codes q^£ Practice for 

Steam Electric Power Generation . . , « ' 

The Environment Canada Design Codes of Practice for Steam 
Electric Power Generation contain recommended practices and 
design opportunities to reduce the discharge of contaminant e from 

new or modified power generating stations. Appendix E o£ the 
Codes contains recommended effluent quality criteria that should 
be met for all process effluents before discharge to cooling 

water or directly to receiving waters. Concentration limits are 
specified for the ten parameters listed in table 5,39*. The 
effluent qualities are recommendations for new steam electric 
facilities or for systems which result from modifications to 

existing stations. They are not intended to apply to existing 
systems . 

The effluent qualities recommended under the Environment 
Canada Codes of Practice are" assessed based on seven day 
composite samples whereas compliance with the effluent limite 
proposed for Ontario will be assessed against daily maximum or 
monthly average concentrations (daily or weekly sampling) , Due 
to the differences in sampling times the limits proposed for 
Ontario cannot be compared exactly to the effluent qualities 
recommended under the Environment Canada Codes of Practice. 
Roiighly, the concentration limits proposed in Ontario for the 
parameters TSS and oil & grease are comparable to the effluent 
quality recommended by the Environment Canada Codes of Practice. 
With the exception of iron limits proposed by Ontario for 
radioactive liquid waste management system effluent which are 
less stringent than the codes, proposed iron limits are also 
comparable to the codes of practice. Ontario has proposed a zinc 
limit for radioactive liquid waste management system effluent 
which- is comparable tO' the .codes-. A zinc limit is not proposed 
for other Ontario EPOS effluents because zinc was not found at 
levels treatable by the defined BAT. Ontario has also not 
proposed limits for the metals hexavalent chromium , total 
chromium, nickel, copper or total residual chlorine. These '' 
metals were not found in Ontario EPGS effluents at liivels 
treatable by the defined BAT. Chlorine has been exempted from 
limits when added to cooling water for the purpose of controlling 
organisms and fouling. The Environment Canada Codes of Practice 
do not specify effluent quality recommendations for aluminum or 
pho-sphorus .. ; . 
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Table i.3i 
Environment Canada Codes of Practice 
Recommended Process Efflyent Quality 



Parameter 


Recommended 
Effluent Quality 


Units 


pH 


6.5-9.5 




TSS 


< 26 


mg/L 


Oil ii Grease 


< 15 


mg/L 


Chromium (total) 


< 0,5 


mg/L 


Chromium ihexavalentl 


< 0.0i 


mg/L 


Copper 


< 0.5 


mg/L 


Nickel 


< 0.5 


mg/L 


Zinc 


< 0.5 


rag/L 


iron 


< 1.0 


mg/L 


Total Residual Chlorine 


< 0.2 


mg/L 



Notes: 
1} Metal concentrations are for total dissolved and 

undissolved solids. 
21 Values apply to average weekly composite samples. 
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Table I ..* "' - - ^ ' 

Process Effluent Flow Versus Capacity and Average Daily Production Rates for Fossil Stations 



Source: Ontario Hydro 


Process Effluent Flow | 


Stations 


Capacity 


Production 


Ash Transport 


Neutralization Sump 


Ash Transport Only 
(less Neut. sump flow) 


MW 


MW-h/d ' 


m3/day 


m3/d/MW 


m3/d/MW-h/d 


m3/day 


m3/d/MW 


m3/d/MW-h/d 


m3/day 


m3/d/MW 


m3/d/MW-h/d 


Larobton 


2000 


14600 


2270 


1.1 


0.2 


1750 


0.9 


0.12 


520 


0.3 


0.04 


Lakeview " 


2100 


10000 


4900 


2.3 


0.S 


1100 


0.5 


0.11 


3800 


1.8 


0.38 


Atilcolcan 


215 


2500 


2200 


10.2 


0.9 


170 


0.8 


0.07 








Thunder Bay 


300 


2500 


2800 


9.3 


1.1 


270 


0.9 


0.11 








., . 1 


41 OO 


36500 


43600 


10.6 


1.2 


850 


0.2 


0.02 


42750 


10.4 


1.17 


NanticoKe 


Lennox 


2240 


2070 


N.A. 


N.A. 


N.A. 


380 


0.2 


0.18 









Average daily production over the MISA monitoring period. 

Unit 6 omitted from estimate of total capacity due to extended outage for rehabilitation. 



Table II 
Process Effluent Flow Versus Capacity and Average Daily Production Rates for Nuclear Stations 



Source: Ontario Hydro 


Process Effluent Flow | 


Stations 


Capacity 


Production 


Radioactive Liquid Waste Management 


Neutralization Sump 


MW 


MW-h/d 


m3/day 


m3/d/MW 


m3/d/MW-h/d 


m3/day 


m3/d/MW 


m3/d/MW-h/d 


8ruce-A 


3056 


41,700 


174 


18 


240 


880 


3.5 


47 


Bruce-B 


3345 


60,900 


77.6 


43 


862 


563 


5.9 


119 


Oarlington 


3524 




83.5 






320 






Pickering 


4120 


61,500 


429 


9.6 


143 


972 


4.2 


63 
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Table A 

Selection of Parameters for Limits 



ATG 



4a 



4b 



5a 



5b 



Fossil Stations: Ash Traisport Water Treateient System Effluent Sfreams 



Parameter 



COD 



Cyanide 



Ammonia plus 
ammoniun 



TKN 



Nitote + Nittite, 



DOC 



TOC 



Total Phosphorus 



Total 
Solids 



Boron 



Cadmium 



ChFomlum 



Copper 



Lithiuffl 



Pg. 1 of 2 



Rationale for Exdiision or Reteation 



BAT not identified. Petoleim Giiideline of 200mg«. not exceeded. Ipufficient data: 
sampled quarterly - EXCLUDED 



Unique parameter found at 1 site. Low concentration. BAT not identified. -EXCLUDED 



BAT not identified. No exceedaiices above Provincial Guidelines of lOmg/L. Ctaly found 
at Nantlcoke and system there is now modified to a "dry" fly ash system.-EXCLUDED 



BAT not identified. Questionable/low vaJue data BAT not identiflea.-EXCLUDED 



Found at 3 sites. No BAT identified.- EXCLUDED 



BAT not identified. Found m all sites. 

Related to COD. No Provincial Guideline.-EXCLUDED 



BAT not idfflitified. Found at two sites. EXCLUDED 



BAT not Identified. Found at low or questionable levels - EXC^LUDED 



Fpimd at all sites. Clarification/sedlmintatioE followed by filtration can cono-ol this 
and is identified BAT for the sector.-INCLUDED 



BAT not identified. However, aluminum is present in eoal ish / coal and therefore this 
par^eter Is INCLUDED 



BAT not Identified. One site had low d^ while mother was ciuestionabli.- EXCLUDED 



BAT not identified. Very low d^a. Data rejected at one site bused on QC analysis.. 
EXCLUDED 



BAT not identified. Found at one site only at low levels. - EXCLUDED 



Low level at most sites, iicluded because physical chemical fri^ment can confrol this 
parameter. Also a codes of practice parameter. - INCLUDED 



BAT not identified. Low value data: found at two sites only. - EXCLUDED 
(Continued) 
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ATG 



10 



11 



12 



14 



If 



17 



25 



Molybdenum 



Nickel 



Zinc 



Iron 



Antimoiiy 



Arsenic 



Set^uiun 



ChromlumCHex.) 



Mercuiy 



Phenolics 



Bromodichloro- 



Chlorofoim 



Methylene chloride 



Trichloro- 
fluoromethime 



Tolu^ie 



Oil and Grease 



Table A (contd.) 



Appendix to Section 5 - Efftuent Limits 
^ Pg. 2 of 2 



Rationale for 



or Retention 



BAT not identified. Low value dMa at two sites only. - EXCLUDED 



BAT not identified. Low value data at two sites only. - EXCLUDED 



BAT not identified. Found at all sit^s. - EXCLUDED 



BAT not identified. Found at one site which has since been modified. Out dated data 
mCCLUDED 



Cod^ of Practice 



Found at low levels. ?? 



Codes of practice 
code value of 1 ppm. 



Treatable by physical chemical o-eatment. Found above 
mCLUDED 



BAT not identified. Unique to one site.-EXCLUDED 



BAT not identified. Unique to one site aad questionable data.- EXCLUDED 



BAT not id^tified. Unique to one site and systimi change to "dry" fly ash. - 
EXCLUDED 



BAT not identified. Unique to one site. Low value,- EXCLUDED 



BAT not identified. Found at two sites. Bans or Phase Outs Parameter.-EXCLUDED 



BAT not identified. Questionable data due to hi^ values in intake and sampler 
contamin^idn problems. - 



BAT not idratified. Unique to one site and low value.- EXCLUDED 



BAT not identified. Found at two sites. - OCCLUDED 



Found at one site and questionable at one. BAT not identified. -EXCLUDED 



Questionable data at one site only. EXCLUDED 



Unique at one site only. BAT not identified.-EXCLUDED 



BAT not identified. Found ^ all sites except Lakeview. Low levels at Nanticoke. 
BCCLUDED 
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ATG 



4a 



4b 



5a 



5b 



Parameter 



COD 



Ammooia plus 
ammonium 



TKN 



Nitrate + Nittite 



DOC 



TOC 



Total Phosphorus 



Total Suspemded 
Solids 



Aluminum 



Boron 



Cadouiim 



Chromium 



Copper 



Coiitiiiued) 



Table B ' . 

Selection of Parameters for Limits 

Fossil Stations: Neutralization Sump Effluent Streams 



pg, 1 of 2 



Raticmak for liclusion or Ectentidm 



BAT not identified. Pefroleum Guidelini of 200mg/L not exceeded. Msuffident data: 
sampled qufflterly - EXCLUDED 



BAT not identified. No exceedanoes above ftovincial Water Quality Guidelines of 
lOmg/L in neutraliz^ion iumps. Also low/unreliable (at Atikokan) data ■ EXCLUDED 



BAT not identified. Low value data (0.9 to 2J mg/L. - EXC:LUDED 



No BAT identified. Low value data (0.2 to 0.8 mg/L) - EXCLUDED 



BAT not identified. Found at all sites. 

Relate to COD. No Provincial Guideline for DOC-EXCLUDED 



BAT not identified. Low at one 'of three sites. 
- EXCLUDED 



BAT not Identified. Unreliable at two sites and low or questionable levels - EXCLUDED. 



Found at all sites. Claification/sedlmentation followed by fiteation can control tMs 
parametef and is identified BAT for the sector. Low m Lcmmi TGS - INCLUDED 



BAT not identified. Iron is placed m the same p^oup as Alumiinum by the BAT 
Consultant and Aerefore its control should also control Alumiaum. However, where alum 
js^used, this parameter will be INCLUDED 



BAT not idintified. Low data: I to 3 RMDL.- EXCLUDED 



BAT not identified. Very low data : LTA less than 2 RMDL. -EXCLUDED 



BAT not identified. Found at two sites only at close to RMDL livels. - EXCLUDED 



Low untreatabte level at all sites (2 to 8 RMDL). Included bomam physical chemical 
tteataient can confrol this parameter. Also a codes of practice parameter. - INCLUDED 
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Table B (contd.) Pg 2 of 2 


ATG 


Parameter 


Rationale for Eielysion or RetentioD 




Lead 


BAT not identified. Vety low data around RNffiSL. - EXCLUDED 




Molybdenmn 


BAT not identified. Identified at two sites only. - EXCLUDED 




Nickel 


BAT not identified. Questionable low data. Frequency of detection low: about 22% - 
EXGLUDED 


1 


Slfontiiiiii, 


BAT not identified. Although found at all sites: also high in intakes. BAT Consultaiit 


seiectea iron to conn'Ol strontium. - EXCLUDED 




Zine 


Low untreat^le levels found. However Codes of Practice Parameter 


9a 


Iron 


Codes of practice parameter. Treatable by physical chemical treatoient. Found above 
code value of 1 ppm. - INCLUDED 


12 


Merciiry 


BAT not identified. Found at three sites. Bans or Phase Outs Pammeter.-EXCLUDED 


14 


Phenolics 


BAT not identified. Rejected data. Questionable data due to high values in intake and 
sampler contamination problems. - EXCLUDED 


15 


Sulphide 


BAT not identified. Unique pirameter found at 0.09 mg/L at Lennox TGS only - 
EXCLUDED 


16 


CMorofonn 


BAT not identified. Found at two sites. - EXCLUDED 


25 


Oil md Grease 


BAT not identified. Found at close to lMDL*s -EXCLUDED 
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ATG 



4b 



5a 



5b 



Paramiter 



COD 



Ammonia plus 

^lEQODillUM 



TKN 



Nitrate + Nitrite 



DOC 



TOC 



Total Phosphorus 



Total 
Solids 



Aluminum 



Cadmiiim 



Coppw 



Table C 

Selection of Parameters for Limits 

Fossil Stations: Oily Water Separator Effluent Streams 



Pg. lof2 



Rationale for Eiciusion or Retention 



BAT not identified. Pwoleum Guideline of 200mg/L not exc^jded. LTA's range from 14 
- 35 mg/L. Insufficient data: sampled quarterly • EXCLUDED 



BAT not identified. Unique parameter at one site and rejected due to QA concems. 
EXCLUDED 



BAT not identified. Very low value data (0.5 to 1.4 mg/L.) - EXCLUDED 



No BAT identified. Very low value data (OJ to 0.4 mg/L) - EXCLUDED 



BAT not identified. ^ Found at all sites. 

Related to COD. No Provincial Guideline for DOC.-CouM sen^e as an alternate to Oil and 

Grease 



BAT not identified. Low m. all sites : less tlian 2 RMDL. - EXCLUDED 



BAT not identified. Unreliable at two sites md low or questioiiable levels - EXCLUDED. 



Found at two sites. Clarification/sedimentation followed by fllfration can control this 
parameter and is identified BAT for fte sector. Low at Lennox TGS - INCLUDED 



BAT not Identified. Iroa is placed in tie same poup as Aluminum by the BAT 
Consultant and ttierefore its confrol should also control Aluminum. Ho guidelines 
available.- EXCLUDED 



BAT not identifiM. Very low dm ^ two sites only : LTA's less Aan 1.5 IMDL 
EXCLUDED. ' 



Low unfreat^le level it all sites (less than 3.5 RMDL). Excluded 
identiOed. 

(Continued) 



BAT not 
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ATG 



9a 



14 



16 



19 



25 



27 



Parameter 



Molybdeaum 



Nickel 



Sfrontium 



Zinc 



Iron 



Phenolics 



1,1 Dichloroetliaiie 



Chlorofonn. 



Meftylene chloride 



TricMoro- 
fliioroinethane 



Tible C (contd.) 



Bisp^ethylhexyl) pbthalate: 



Oil 



PCBT 



Pg. 2of2 



RatioaElt for Exclusion or Metenfiom 



BAT not ideDtified. Unique to one site at 4 RMDL: imtreatable - EXCLUDED 



BAT not identified. Unique to one site at 1 RMDL - EXCLUDED 



BAT not identified. Although found at all sites: also high in intakes. BAT Consultant 
selected Iron to mmtrol Strontium. - EXCLUDED 



Low untoreatable levels foimd. However Codes of Practice Parameter. 



Codes of practice parameter. Treatable by physical chemical treatment. Found below 
code value of I ppm. 



BAT not identified. Rejected data at two sites. Questionable data due to high values 
in intake and sampler contaminirtion problems. - EXCLUDED 



BAT not identified. Unique parameter fomd at 0;.7 to 1.7 ug/L at Lakeview TG^S 
only. - EXCLUDED 



BAT not identified. Questionable/low data. - EXCLUDED 



BAT not identified. Found at two out of four sites: rejected/questionable data. - 

EXCLUDED 



BAT not identified. Unique to one site: rgected data. 



BAT not identified. Questiondjle data found at, one site only ad low levels- - 

EXCLUDED'- ■ 



BAT Identified. Mm^ 



for limits - INCLUDED 



BAT not identified: Unique to Lakeview: 3/4 found - Excluded 
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ATG 



4a 



4b 



5a 



5b 



Parameter 



COD 



Ammonia plus 
smmoniiuo 



"TKM 



Nittmte + NMte 



DOC 



TOC 



Total Phosphorus 



Total 
Solids 



Alummum 



Boron 



Cadmium 



Copper 



Lithium 



Table D 

.. Selection of Parameters for Limits; 

Fossil Stations: Coal File Effluent Streams 



Pg. 1 of 2 



Mationak for Exclusion or Retention 



BAT not identified. Petroleum Guideline of 200mg/L not exceeded. Unique parameter 
foimd at one site only. InsTifficient data: sampled quarterly ■ EXCLUDED 



BAT not identified. No LTA exceedances above Provincial Giiidelines of lOmg/L. Found 
at two stations and data at one of them was rejected due to QA concerns 
-EXCLUDED 



BAT not identified. Fo'imd iat two sites. Low valui data. -EXCLUDED' 



BAT not identified. Found at 1 site. Low value data. - EXCLUDED 



BAT not identified. Found at all sites. Related to COD. No Provincial Guideline 
-EXCLUDED 



BAT not identified,. Unique to one site. Insufficient data: samipled quarterly 
EXCLUDED 



BAT not identlfled. Found at low or questionable levels at two sites - EXCLUDED 



Found M all sites. Clarification/sedimentation fbllowed by filtration can control this 
parameter and is identified BAT for the iector.-INCLUDED 



BAT mot identified. Control of Iron will oonttol aluminum accordiiig to die BAT 
consultant - However, INCLUDED because aluminum present in coal. 



BAT not identified. Found at levels of 0.7 to 13.9 mg/L - EXCLUDED 



BAT not identified. Very low value data, (untreatAlg levels): close to 'RMDL 
-EXCLUDED 



Low level at most sites. Included because physicaJ chemical treataient can contol Ms 

parameter. Also a codes of practice parameter. - MCLUDED 



BAT not identified. Found at two sites only: questionable data at one of these sites 
-•EXCLUDED ' 
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ATG 



MolyMtiuin 



Nickel 



Sttontium 



Zinc 



9a ■ 



Iron 



11 



Chromium(Hex.) 



12 



Mercufy 



14 



Phenollcs 



25 



Oil and Greasi 



Table D (contd.) 



Pg. 2of2 



Eatioiaie for Esclision or Eitcotion 



BAT not identified. Low ¥alue data at one of two sites. - BCCLUDED 



BAT not identified. Low value data: intreatable levels found at two sites only. 
-EXCLUDED 



BAT not identilied. Found at all sites. - EXCLUDED 



BAT not identified. Codes of Practice Parameler. Found at low ievels with data rejected 
at one site out of 'three monitored. - EXCLUDED 



Codes of practice parameter. Treatable by physical chemical treatoent. Found above 
code valie of 1 ppm. - INCLUpED 



BAT not identified. Unique to one site. Low vahie: 32 ag/L.- EXCLUDED 



BAT not identified. Found at one site. Bots or Phase Outs" Parameter.-EXCLUDED 



BAT not identified. QA rejected data due to high values in intake and sanipler 
contamination problenis. 



BAT not identifled. Found at all sites. Exceeds Codes of ftactice value of 15 mg/L. 
Also oil is spread oa Lakeview coal pile as dust suppressant. - INCLUDED. 
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AppendiK to Section 5 - Effluent Limits 



TABLE E 

SiLECnON OF PRIORiTY 1 PARAMETERS FOR LIMITi 

NUCLEAR STATIONS: RLWMS EFFLUENT 



AT6 1 Pitamtw 


Ratlofwie for Exclusloii or Ratontkm 


1 


mo 


BAT not identified. Petroleum Seetor guideltne of 200 mafi net exceeded. Sampled quarterly ■ 
and maximum level detected was 160 mg/l at Darlington - Exclude from limits. 


4i 


Ammonia plus ammoniuni 


Found at all nuclear stations . Maximum level detected: 4.5 mg/l. Most samples detected low 
levels compared to PWQO of IQ mg/l. Loadinss also low: 0.3 - 0.42 kg/d. - Exclude from 
limits. 


* 


Nitrata + Nitrite 


Found at low levels with maximum of 3.2 RMDL (0.25mg/l). These levels are well below 
Maximum Acceptable Concentrations for drinking water of 10 mg/l. No BAT identified. 
Exclude from limits. 




Total Kjeldahl Nitrogan 


BAT not identified. Levels are low. LTA's vary from 0.7 to 4.4 mg/l. Exclude from limits 


Si 


DOC 


Found at all station RLWMS affluent. Darlington data precision is questionable. No provincial 
guideline established and BAT not identified. Exclude from limits. 


lb 


■toe • ' , 


Found at all station RLWMS effluent. BAT not identified. Mean concentrations vary from 
12 mg/l to 26 mg/l and loadings from .8 kg/day to 6.7 kg/diiy. Exclude from limits 


• 


Total Phuajphoma 


Found at all stations exceeding provincial industrial discharge objectives of 1mg/l. Although no 
BAT was identified source control can be used to meet limits, eg. substitute phosphorus free 
detergents used at the stations. InctiHle for Imita. 


8 


Total Sua|MfMl«d Soldt 


Found at all sites at mean levels varying from 6.9 mg/l to 40 mg/l with industrial discharge 
objectives of 15 mg/l being exceeded at all sites. This is a cay sector parameter and is 
included for limits. 


■. 


Volatila Suspanded Solids 


Only 5 samples were collected at Darlington and VSS was detected in three of those samples 
at a nwan level of 13 mg/l. Total suspended solids limits should control VSS - Exclude from 
limits. 


1 ^ 


Aluminum 


BAT not identified in study. Found at 0.088 to 0.6 mg/l. E>:elude from limits 




Boron 


Demonstrated BAT not identified. Only found at two sites: 0.08 to 0.170 mg/l. Exclude from 
limits. 




Cadmium 


Bechtel Canada reported an achievable effluent quality of 1 00 ug/1 using alkali precipitation or 
sulphide precipitation. Levels found between 2.6 to i.1 ug/l are well below this treatable 
quality. Exclude from limits. 




Copper 


Untreatebia levels detected: 31 to ISO ugfl mean values. Exclude from limits. 




UthiUM. 


Untreatable levels detected at three out of four stations. MBans range from 58 to 120 ug/l. 
Exclude from limits. 




Metybdenum 


Found only at one site (Bruce i) with ith decile of data less than 75 ug/l. Exclude from limits. 




Micksl 


Found at Pickering only. BAT achievable levels are 500 ug/l while maximum detected vns 60 
ug/l. Exclude from limits. 


1 


Strontium 


BAT not Identified. Found at all sites. Exclude from limits. | 




Une 


Found at all sites. Maximum concentration range from B50 to 3CM)0 ug/J. Include for linuts I 


u 


Iron 


Found at all sites. Means range from 0.48 to 2.1 mg/l. Kiy representative sector parameter 
Include for limits. 









I 
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17 



1S 



23 



24 



2B 



27 

L 



Mtthytene ehlorids 



Tetrachlorotthyitn® 



m-XfliinB and p-Xylflne 



■o-Xviiine 



BenzYl-biityl-phthilate 



»sl2-sthvl!h«Kyl| phthilttB 



1 ,2, 3-Triehlorebenzafie 



1 ,2,4-Tirie.WorobBniein« 



Octachlorodibtnzo-p-diown 



on li @raB:g« 



PelyeNlQrinit«d biphanyls 



TASLE E CcOBtinuedj 




Feund at two stations, Bruca A & i. Maximum concsntration range: l.i to 3.7 ug/l. Bans or 

'Phase Outs ptrBmater. lAT not WBrtified. Exelyda frem limita. 



Found at Broea A and Darlington. Maximum eoncBntration ranfltd from 12 to li ug/l. No lAT 
idantifie d at thmm tBvais. exclyda from limits. ■ 



Fourid at Brucs A onlv. Sth Dactle concentration was 0,25 mg/L BAT not idsntifted. Exclude 
from limits. 



yajdmum eoncantratlon found was 2.4 ug/I which is 1 .4 RMDL. Detected only at Darlington m 
4/14 samples analvied. BAT not identified. US Organic Sector limits this parameter at 380 
jjg/1 fnon-blotegical daily effluint limit) 



Found at all stations at maan levels of 1.8 to 10 ug/l. BAT not identified. Potential source is 
laboratory drains. Can ba controlled by BMP's. Exclude from limits. 



Found at three of the four stitions at mean levels of 1 6 to 280 ug/l. This parameter ts a 
common laboratory solvent and can easilv contaminate samples being anafyzed. No BAT 
idtntlfiBd. US Organic Saetor limits for non-btological daily effluent limit is 170 ug/t. Although 
egnieentrations found are high, the ioadings are low fO.01 5 to 0.12 kg/g>. Exclude from limits. 



Found only at Bruee A. Mean of 17 yg/l was detected with a maximum of 60 ug/l. The US 
Orianie Saetor non-biological effluent daily limit is 1 64 ug/l. Loadings are low: 0.003 Kg/d 
No BAT identified. Exelude from limits. 



Found at Darlington only in 3 out of S samples. Low level contamination of travelling blanks 
(1.7 RMDLI suggeslte owar-astimition of these low level detects (LTA - 3.2 ug/!>. No BAT 
identified. Exeiude from limits. 



Found (LTA = 1 ,7 ug/l} at Darlington only in 3/5 samples. Two duplicates reported showed 
poor agreement. No BAT identified. Exclude from limits. 



Found at Darlington only i 3/5 samples. Questionable data. LTA = 5 ug/l. Exclude from 
limits. 



Found at three ©f tha four stations. LTA vary from 1 5 to 340 ug/t. bmited number of samples 
taken (quarterly). Hon-blotogical daily tffluont limit for US Organic Sector is 258 ug/l. No BAT 
identified. Exclude from limits. 



Found at Darlington only In i/13 samplai. LTA - 0.01 1. Maximym concintrition was 2.4 
WMPL <0.01 ug/l) and therefore data is qualititivt and not accsptible for limits. 



Found at DirlingtQn only in 8/13 samples. LTA - 0.031. The US Orianie lector non^ 
^ioloeical daily effluent tlmlts are 794 ug/l. No BAT identified. Excluda from limits. 



Found at three of the foyr stations. LTAs varied from 0.081 to 0.324 ng/l. Bans or Phase 
Outs Parameter. No BAT available, ixelude from limits. 



Found at all stations. LTAs wary from 1.S to 1 1 mg/l Maximum eoncantrations vary from 8 9 
to 120 mgfl. InElude for limits. 



Found at Sruct A and Pickering in 2S/S2 and 40/50 samples raspectivaly. LTAs wary from 
0.18 to 0.28 ug/l with mtjdmums from 1.6 to 2 yg/l. PCi eontaJning equipment is in service at | 
Bfuce A & Piekering. QA/QC assessment of data confirmed their validity, however, based on 
spiked travaiinfl blank ©ver-reeoveriBs, tha data may be over estimated. Bans or Phase Outs 
parameter. Ontario Hydro Investiiating souroes and remedial action. Exelude from nmits since 
no BAT identified. 
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TABLE F 
SELECTION OF PRIORITY 1 PARAMETERS FOR LIMITS 
NUCLEAR STATIONS: Water Treatment Plant Efflutnt 




COO 



Cyanids Total 



Ammonia plus ammonium 



Nitrite 



Total Kjeldahl Nitrogen 






•DOC 



TOC 



Total Phosphorus 



Totiri SiMiMfKlMl Soida 



Volatile Suspended Solids 



Aluminum 



Boron 



Csdmluin 



Qiromium 



Copper 



Found at three stations. BAT not identified. Petroleum Sector guideline of 200 mg/l not 
exceeded. Sampled quarterly and maximum level deteeted v/is 52 mg/l at Bruce-B - Exclude 
from limits. 



Found at Darlington only. No BAT identified. No known sources of cyanide. Detected in 4/5 
samples with maximum concentration of 0.03 mg/l. Excludii from limits. 



Found at two nuclear stations . Maximum level detected: 2. 1 mg/l. All samples detected low 
levels compared to PWOO of 10 mg/l. Loadings also low: 1 - 0.3 kg/d. - Exclude from limits. 



Found at all stations with 9th decile meximum of 4,7 mg/l. These levels are well below 
Maximum Acceptable Concentrttions for drinking water of 10 mg/l. No BAT identified 
Exclude from limits. 



BAT not identified. Levels are low. LTA's vary from 0.59 ta 1 .4 mg/l. Exclude from limite. 



Found at all station WTP effluent ( LTA: 6.3 to 9.7 mg/l). No provincial guideline established 
and BAT not Identified. Potential sources are trice impurities in regensrsnt chemicals and oil 
leaks from pumps. Exclude from limits. 



Found at three station WTP effluent (LTA: 8.8 to 24 mg/l). BAT not identified. Loadings vary 
from 3.4 kg/day to 1 S kg/day. Oil & Grease limit will represent this parameter. Exclude from 
limitSi 



Found it Bruce A & Bruce B. BAT not identified. LTAs: Miiximuffl - 0.2 to 0.8 mg/l. Exclude 
from limits. 



Found at Bruce B & Pickering at mean levels varying from m mg/l to ISO mg/l with industrial 
discharge objectives of 15 mg/l being exceeded. This is a key sector parameter and is 
included for limits. 



Only 4 samples were collected at Bnice B and VSS was deteeted in three of those samples at 
a mean level ol 37 mg/l. Total suspended solids limits should control VSS - Exclude from 
limits. 



BAT not identified in study. Found at 84 to 25000 ug/1. Tlie high Concentration of this 
parameter is because at Bruce B after alum addition, clarifisr underflow and filter backwash are 
discharged through the neutfalizatJen sump. Include for linrilts. 



Demonstrated BAT not identified. Found at all stBtions: 69 to 180 ug/l. Exclude from limits. 



Bechtel Canada reported an achievable effluent qualitv of tOO ug/l using alkali precipitation or 
sulphide precipitation. Levels found between 2. to 3.9 yg/l are well below this treatable 
qualrty. Exclude from limits. 



Found at Bruce B only. BAT can reduce levels to 500 ug/l monthly average. However, 9/S1 
samples in which the parameter was detected, levels werf low with a maximum concentration 
of 98 ug/l <9th Decile : 26 ug/IK Exclude from limits- 



Found at all stations at untreatable levels: 1 1 to 27 ug/l mean values. Exclude from limits. 



* '"S 
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ATG 



Pammatar 



Lithium 



Molybdenum 



Htekel 



StroFitiurn 



Zinc 



II 



MafcuiY 



14 



Pfiinoilics«4AAP) 



W 



BromedieWorarTwthtnt 



Dibromoehloromethani 



Chteroform 



TABLE F (continyd} 

Bationato for EgEhitton or Rttentten 

Found it Darlineton only in 4/13 samples « untfiitablH levtls: LTA - 35 ug/i. Exelude from 
limits. 




Found at three stations at LTA ranga of IB to 72 ug/l. BAT not idantifjed. Bteluda from limits. 



Found at three stations. BAT not identified for low levels found. LTA ranaa: 22 to 34 ug/l. 
Environment^ Canada Codas reqyirt a laval of iOO ug/l. Exclude from limits. 



Found at all stations at mean wneentratiens of 450 to 810 ug/l. Intaka wtttr cencentfations 
also high. No BAT Idantified. Excluda from limits. 



Found at all stations at moan eoneentrations of 8.2 to 46 yg/l. Environment Cinada Codes 
feqylre a laval of SOO yg/l achievable by alkali treatment. Exclude from limits. 




Found at all stations at mean concintrations of ISO to S70 ug/I. Environment Canada Codes 
require a leval of 1C»0 ug/l waekly composite averaie. These were exceeded at all except 
erucB A. Includa this key parimtter for limits. 



Found at two stations, Baice A & Darlington. Maximum concentration range: 0.13*to 0.42 
ug/l. Bans or Phase Outs parameter. BAT not identified. Exclude from limits. 



Found at Darlington only. Maximum concentration : 87 ug/l. No BAT identified at these levels. 
Data considered unreliable due to possible auto-sampler contamination. Exclude from hmiis. 



Found at three stations. Maximum concentration found was 3.4 to 6.5 ug/I which is less than 
8 RMDL 10.8 ug/l). No BAT identified. Potentially formed during chlonnation of wetar. Exclude 
from limits 



Found at Bruce A & p at very low levels : less than 2.1 RMDL (1.1 ug/l). No BAT identified, 
ixcluda from limits. 



Found it three stations at mean levels of 2.9 to 12 ug/l. BAT not Idintified. Potsntisi source is 
laboratory drains and chterination of watar. Can be reduced by BMP's. Exclude from limits. 



Found at Bfuce B & Pickering. LTAs vary from 1 .2 to 1 .8 mg/l. Maximum eoncintrations vary 
from B.2te ISmg/l. Exclude from limits. 
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4b 



m 



14 



IS 



19 



2e 



TAlBLi Q 

Sf LECTION OF PBIORITY 1 PARAMETiRS FOR LIMITS 

NUCLEAR ASSOCIATED FAOUTIES: Heavv Witor Rant Effluent 




Nitratt + Mitrite 



Total Kjeldahl Nitrogin 



DOC 



PR 0400 
PR OiOO 



PR 0400 



TOC 



Total Suspended Solids 



Aluminum 



PR04CO 
PR OSOO 



PR040Q 



PR 0400 



PR 0400 
PR 0500 



Stfofitiun) 



Zinc 



Iron 



Phtnolics 



Sylphlde 



iisia-BthyStiexyl) 
phthalate 



Solvom ixtractables 



PR 0400 
PR 0500 



PR 0400 
PR OiOO 



PR 0400 

PR; 0500' 



PR 0500 



PR 0500 

PR 0400 



PR 0400 



'H 04CKI: Preeess Effluent Laioon l«luent 



PR 0400 
PR OSOD 



PR 0500^ PrQCess ifflutnt 



iAT not identified. Patroloum Seeter euidaline of 200 mg/I not exceedtd. 
Detsef d In 3/3 samplBs it maximum lg¥tl of 27 mg/l. Exclude from limits. 



Concantrstions measured it 0.46 to 1.8 m§n Imajdmum) are well below 
Majtimum Acceptable COncentrationa for drinking water ef 10 mg/IL No iAT 
identifiid. Exclude from limits. 



IAT net identifitd. Levels are law and maximum concBntration ditected is 
2 RMOL. Exclude from limits. 



No provincial guideline Bstablished and BAT not identiflecl. Potential 
sources are oil leaks from pumps & hydrogen sulphide Mowers. Exclude 
from limits. 



iAT not identified. Detected in 3/4 samplis at 8.8 mg/l maximum. Beclyde 
from limits. 



Datioted in 4/14 samples it marimum level of 33 mg/l. There is no soyrce 
of susptnded solids from the process operations and tht ref ore exclude from 
limits. 



BAT not identified in study. Found at 220 to 400 ug/l maximum levels. 
Levels comparable to intake levtls and process not contiributing to these 
levels, Exclude from limits. 



Levels similar to intake water Iflvels. Found at 160 to 220 ug/l maximum 
concentration levels. No BAT identifitd. Exclude from limits. 




Found at tow maximum levate ef 48 and 70 ug/l fsspectiwelv. Untreatabia 
levals of detection. Exclude from limits. 



ilevated levels of this parameter wtrt detected In PR O'JOO in 3/3 samples. 
Maximum eoneentration of SiO ug/l. Howtver, there is insuffieiont data to 
set limits. 



Deteeted in 4/12 simples it 4 ug/l maximum concintration. Untreatabia 
levels. Exclude from llralte. 



This 1$ the key process parametar and was detactad K'2/mi samples in 
PR OSOQ. Although no iAT was Identifiid. this is a uniqui iAT plant and 
performance values on effluent can be used as limits. 



Found in 2/3 samples at i.3 ug/l maximym concentratian. No BAT 
identified. Exclude from limits. 



Fouind -at maximum levels 'of 3.6 to i mg/l respectivelv. Ltvels too low to 
treat further by oily water saparators. No other BAT idiintifled. Exclude 
from limits. 
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ATG 



1l 



TABLE H 

SELECTION OF PRIORITY 1 PARAMETERS FOR LIMITS 

NUCLEAR ASSOCIATED FACILITIES: Sewage Traatment Plants at Darlington & BNPD 



COD 



eODg 



Cyanide Total 



4b 



8ffim®iviJiii. 



Total Kjeliahl 
Mitogen 



Nitrate + Nitrite 



DOC 



5b 



TOC 



Total Phosphorus 



Totil 



Control 
roints 

PR 0100 
PR 0800 



PR 0100 
PR 0800 



PR 0600' 



PR 0100 
PR 0800 



PR 01 00 
PR 0800 



PR 0100 
PR 0800 



PR 01 00 
PR 0100 



PR 0800' 



PR 0100 
PR 0800 



PR 0100 
PR 0800 



Volatlte Suspended 
Solids 



AlyiTiinunii 



Boron 



Cadmjum 



PR 0800 



PR 0100 
PR 0800 



PR 0100 



PR 0800 



Ratfoiial« for Exclysion or Ratmtion 



BAT not idBHtified. Pttrolaum Seetor guideline of 200 mg/1 not 
exceeded. Deteeted in 4/4 samptes at maximum levels of 18 to 
67 mg/l. Exclude from limits. 



Not monitored but will b© limited at 25 mg/l per MOEE Policy and 
iS per LSS agreemerit. 



Found at Darlington in 4/4 samples at 0.038 mg/l maximum. No 
BAT identified. EKclud© from limits. 



Found at both sites at average concento-ations of 1,9 to 3.4 mg/l. 
BAT not identified. Municipal STP's in Ontario with secondary 
treatment discharge an average of 4 mg/l. LSS agreed that limits 
should be placed reflecting current performance as no nitrification 
is not practictd. 



Found at both sites at maximum concentrations of 11 to 15 mg/l 
No BAT identifjed. Exclude from limits. 



Conointrations measured at 12 to 29 mg/l (maximuml are above 
Maximum Acceptable Concentritions for drinking water of 10 
m§n. No BAT identifiad. Excludi from limits. 



No provincial guideline established and BAT not identified. Found 
at 13 to 17 mg/l maximum concenfratlon. BOD, control will act as 
a syrrogate. Exclude from limits. 



BAT not identified. Detected at Darlington only at average 
conointration of 1 3 mg/l. B0D5 comrol will act as syrrogate. 
Exclyd© from limits. 



Phosphorus is controlled at PR 0100 by alum addition but not at 
PR 0800. LSS aereed to a limit of 1 mg/l Tp based on industrial 
discharge gutdelines for PR 0100. PR OBOO will be limited at its 
performance level because TP loadinB discharged < 4.S4 kg/d. 



Detected in 210/363 and 348/317 samples at 9th decile levels of 
1 1 mg/l and 2i mg/l respictively. No BAT was identifiid for this 

parameter and therefore limits were sot based on individual 
performance. 



Found at Darlington in 92/1 51 samples at average level of 1 3 
mg/l. TSS will control VSS - Exclude from limits. 



BAT not identified in stydy. Found at 190 to 600 ug/l average 
concentration levels. Alym addition for removal of Phosphorus 
contributes to the presence in PR 0100. LSS agreed to exclude 
from limits as MOEE Policy does not generally control this 
parameter in STP discharges. 



Foynd at 79 to 140 ug/l maximum concentration levels at BNPD 
only. No BAT identified. Exclude from limits. 



Found at very low levels In 5/12 samptes: 2.7 {average) to 6.2 
(maximuml ug/l. No BAT identified at these low levels. Exclude 
from limits. 
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ATO 



9a 



10 



12 



14 



16 



17 



19 



25 



31 



* ■ ^ ; ■ ■ ' TABLE H fcontinued} 

SELECTION OF PRIORITY 1 PARAMETERS FOR LIMITS 
NUCLEAR ASSOCIATED FACILITIES: Sewage Treatmeot Plants at Darlington S BNPD 



Paramettr 



Copper 



Strontium 



Zinc 



Iron 



Control 
Point 



PR 01 00 
PR 0800 



PR 01 00 
PR 0800 



PR 01 00 
PR 0800 



Antimony 



Mercury 



Phenolics f4AAP) 



Brbmodichloromethane 



Chloroform 



PR 01 00 
PR 0800 



PR 0800 



PR 01 00 
PR 0800 



PR 0100 
PR OSOO 



Dibromochlorom®than« 



Toluene 



lisCa-ethylheicyll 
phthatate 



m and 



Total Resiaual Oxidants 



PR 0100 
PR 080O 



PR 0800 



PR 0800 



PR 0800 



PR 0800 



PR 01 00 
PR 0800 



PM 6160: 6nP5 Stwags Treitmint ^lant Ifflutnt 



Rationala for Exdution or Ratantion 



1 



Found at 31 to 35 ug/i: well below BAT troatabl© ievels. Exduds 
eoppar from limits. 



•Found in both strtims at mean concintrations of 210 to 590 
ui/l. Intake water concentratioris also high. No B(iiT identified. 
Exclude from limits. 



Found in both effluent at mean concentrations of B1 to 82 ug/l: 
well below identified BAT tevels. Exclude from limits. 



Found at 93 to 390 yg/l average concentration levels. BAT not 
identified for these effluent. Exclude from limits. 



PR 0800 Found at Darliniton only at low tevels in 4/1 2 sarnples at 3.1 

ug/l average concentration. No BAT identified. Exclude from 
limits. 



Found at Darlinflton only at 2.2 ug/l maximum coneentration. No 
BAT idintified. A Bans or Phase out parameter, lixclude from 
limit. 



No BAT identified. QA/QC analytii indicated all phenolics data 
to be syspict particularly becayse of possible Gontamination 
from auto-sampler tubing. Exclude from limits. 



Found at both stations, yaximym concentration found was 1 .2 
to 2.6 ug/l which is less than 3.3 RMDL |0.8 yg/il). No BAT 
identified. Potentially formed during ehlorination of water. 
Exclude from limits 



Found at both stations it mean levels of 5.1 to 12 yg/l. BAT not 
identified. Potential source is laboratory drains and ehlorination 
^f water. Can be reduced by BMP's. Exclude from limits. 



Found at Darlington only at mean level of 1.1 ug/l |2 ug/l at ith. 
deeila). No BAT identified. Exclude from limits. 



Found at Darlington only at mean level of 0.33 iig/l in 14/52 
samples. No BAT identifiid. Exclude from limits. 



Found at Darlington only at maximum level of 22 ug/l in 2/3 
samples. No BAT identifiid. Exclude from limits. 



Found at Darlington only at 4.1 mg/t average and 8.5 mg/l 9th 
dtcili concBntrations in 80/149 samples. LSS agreed to set limit 
based on Darlington performance data. 



BNPD Sewage Treatmint 
PR 0800: Darlington Sewage Treatment Plant Effluent 
LSS • Umtt Setting Subcommittee 



Found at both sites at mean levels, of 0.77 to 1 mg/l. Parameter 
maasures residyal chlorine and other oxidants. The LSS agreed 
to exclude TRO from limits because a non-toxic effluent is also a 
requirement of the regulation. 
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TABLE I 

SELECTION Of PRIORITY 1 PARAMETERS FOR LIMITS 

NUCLEAR STATIOtsIS: Oily Watir Separator Effluent 



ATG 



4b 



Bb 



COD 



Cyanide Total 



Amnionia plus ammonium 



Total Kjeldahl Nitrogen 



DOC 



TOC 



Total Phosphorus 



Total Suspended Solids 



Aluminum 



Cadmium 



Coppef 



Rational© for Excslysion m Rvtsption 




Found at on© itation only. BAT not identified. Pttroleum Sector guidtline of 200 
mg/I not ixceeded. Event diseharge sampled quarterly and maximum level 
deticted was 33 mg/l at Darlington - Exclyda from limits. 



Fourjd at Darlington only. No BAT Identified. No known sources of cyanide. 
Dittcttd in 3/4 samples with maximum concentration of 0.03 mail Exclude from 
limits. 



Foynd at Darlington nuclear station only .Maximum level detected: 0.5 mg/l. All 
samplis detected low levels fless than 2 RMDL) compared to PWQO of 1 mg/l 
BAT not identified. Exclyda from limits. 



BAT not identified. Found at two stations. LTA's vary from 0.62 mg/l at Pickering 
to 1 29 mg/i at Darlington. Exclude from limits. 



Found at both stations { Maximum concentrations: 3,i3 mg/l to 16.6 mg/l). No 
provincial goideline established and BAT not identified. Exclude from fimits. 



Found It Darlington at maximym concantration of 12,7 mg/l. BAT not identified. 
Loadinis very low. Oil & Griase limit will represint this parameter. Exclude from 
limits. 



Found at Darlington at 0.5 mg/l maximym. BAT not identified. Exclyde from limits. 



Found at Darlington at mean level of 6.14 mg/l with industrial discharge objectives 
of IS mg/l not biing exceeded. Although this is a toy sector pirameter. physical 
separation of oil from water is not BAT for eontrol of TSS, Exclude from limits. 



BAT not idBntlfled in study. Found at both sites at average levels of B4 to 104 
Ui/I. Exclude from limits. 



Bechtel Canada reported an achievable effluent qyality of 100 ugfl using alkali 
pricipitation or sulphide precipitation. Level found: 2.6 ug/l average and 3.8 ug/l 
maximum at Darlington is well below the treatable qyality. Exclude from limits 



Found at Darliniton at yntreatable level: 36 ug/l roaKimum value. Exclude from 



ug/l 
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ATG 



Sa 



14 



16 



2B 



Stfontiuni 



Zinc 



PhenQlics{4AAPJ 



Methylene cl-iloride 



on & OrBBsa 



TABLE 1 leontinued} 



RaticmBle for Exdysiop or Rstsntion 



Found at both stations at mean coneanlB-ations of S4 to 268 ug/l. Intakfl water 
concentrations also high. No lAT identified. Exclude from limfts. 



Found at both stations at mean concentrations of 1 8 to 246 ug/l. Environmant 
Canada Codes require a level of SOO ug/l achievable by alkali treatment. Exclude 
from limits. 



Found at both stations at mean conctntrationfi of 458 to 1 1 30 ug/l. Environment 
Canada Codes require a live! of 1000 yg/l weekly oompositi average. lAT not 
identifiid for this mmm. Exclude from limits. 



Found at Daritngton only. Maximum conGentralion : 31 ,3 ug/l. No BAT identified 
Data considered unreliable due to possible auto-simjilir contamination. Excludo 
from limits. 



Found at ona oily water separator at Pickering station. Maximom concentratton is 
26.6 mg/i. Suspictod contaminant as this parameter usid as solvent in the 
laboratory. No BAT idBntified. Exclude from limits 



Found at both stations. LTAs vary from 1 .78 to 2.93 mg/l. Maximum 
concentrations vary from 4.1 to 10.7 mg/l. LSS agieed to limit all dischargis at 
1 5 mg/l fcurrent industrial discharge eyideline}. 



*. r 
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SeDtion 6 - The Effluent Monitoring and Effluent Limits Regulation ■ -" 



6,0 Introduction 



The purpose of the Effluent Monitoring and Effluent Limits ■ 
Re^gulation is to enhance the quality of effluent that is 
discharged direc:tly-tp the water courses by Ontario electric 
power- generation sector (EPGS) stations. This will be achieved 

by^ ■ • - 

.• • controlling the discharge ■ concentrations of specific " :. 

* ., ■ .; • ;• • pollutants . . 

■ - ' * . , ' • ■ * 

'" • ■■ requiring all effluent' to be non-acutely lethal ' '• "_ 

* , ^_ ■._ where levels of specified- pollutants- are at untreatabl-e 
'■ 'i ' '■ levels" or treatment technology has not been identif i-e-d,. ' 

;, • ■ ,^y ■ the perforraan-ce demons trat-ed during the monitoring- 

" ". Re-gulation may be prescribed 

This section describes the main requirements O'f the electric 
power generation sector effluent monitoring and effluent limits 
Regulation. ; _ ... . ; . . . ' _ ■ , " .- :, 

.'-■■»■■*■ 

0.1 The Effluent Limits Regylatiori 

■ ' "• The Regulation consists of thirty six sections organized 
under ten parts and' four schedules including interpretation, 

application, sampling points, calculation of concentrations and ' '' 
,lo-adings, paramBter and lethality limits, monitoring, effluent" 
.vo'lume calculati-on, storm, water control study re-quirements, 
records and reports,, compliance dates, revocati-on provisions, 
list of plants under the Regulation and' concentration limits and 
,_ mo-ni toring frequency schedules. ■> ■ ;; ■ -._ ■' ■ -' -^ - 

-'■' A specific provision in this regulation is the specified" 
list, O'f contaminants tO' be m-onitored under the storm, water ■ • 
control study. ' . . . . ,■ ■' , , . '.-.."'' 



6.2 Part I - General 



6.2.1 -Interpretation " •' "" . . '" \ ■ _ . '. '. ' ; 

Section 1 o'f the 'Regulation provides definitions of terms' 
us-ed in the Regulation in order to clarify the meaning of thO'Se- 
terms " which may have different interpretations and to explain 
technic-al terms which may not. be in- common usage . " „ - "' 
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6. ...2, 2 Purpose .■•.."' . .* '' ' - /^ , ' ■■ ■ ' :.., . 

' . ». *' . ■ ■ « ' ". ■ ■'.„'■«■■ ' . 
The purpose as stated in the section is to monitor ■ and 
control the quality of diecharge of effluents from the' EPG'S, 
Only'' plants listed in Schedule 1 • that discharge a proceee ■ 
effluent are covered under this regulation, . \ . 

' . '■' ■'''' , ■ "..•.*,. "; ,,' '•' ,. *'^ " • ' ■ • ,' 
€,2.3 Application . '' .• ,' ■ /' ,.*■;' _ " ;'. . . . : ' 

■ Section 3 of -the Regulation specif iee that the Regulation 
"applies to only those sites, listed in" Schedule 1, There are 14 • 
.sites tO' which this. Regulation applies: eight eiteB under the 
fossil subcategory, four sites under the nuclear subcategory and ■ 
twO' sites under the nuclear associated facilities . __ , 

A special feature of this regulatioil, is the requirement to 

commence pre- compliance monitoring on one representative ash 
quench water and bO'iler seal water- effluent or a combination ■O'f 

the two effluent, at the plants at' NanticO'ke,, Lakeview and. 
Lambton for only the last of '-the three years prlox to cOTOpliance 
monitoring. These streams were not monitored earlier during the 
MISA monitoring regulation phase,. 

This regulation does nO't apply tO' boiler blowdown (including 
boiler-lay-up) "or to, oily water . eeparators solely treating, storm 
waters. " -^ ' ■;■•:. . r " .. • J. , '. , ■' ■„, - • ^ • „ 

The regulation does not apply to flue gas desulphurization 
waste water effluent (s) . ■ ■• ^ ' =- „ :" . '•'_,._ > -' .. , 

€.2.4 Compliaiiaes Plant GonaantratiO'n Limits' ■'■ .' ' ._ .. ' 

' ,"' The compl.iance re,quirem,ents o^f the Regulation ■come into^ 
force three (3) years after the Regulation is promulgated. The 
regulated limits' listed in Schedule 2 of the Regulation apply to 
the respective specified process effluent. If a site fails to 
comply wi,th the requirements of Schedule 2 by exceeding the 
limit, the event may be subject to enforcement action, ae deemed 
appropriate by the Ministry. The Regulation prescribes the 
following types of process effluent ,limits: • . .• '. - ■ 

1) Daily concentration limits i. 'A site must not exceed the 
' ' '■■ ■• daily pro-cess effluent stream,s concentration limits ..as 
specified in Column 4, of Schedule 2 on any operating . 
,. " day. , ■ • 
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2} MQ'nthly average cO'nGentratiO'n limits : A site must not 
• ^ exceed the monthly average process effluent stream,s 

concentration limits as specified in Column 5 of ■- . : . 
-. '. Schedule 2 during any month O'f the year. '„• 



3) .■ eH' '^ site "must not. discharge any process effluent . \ 

that has a pH '.below 6.0 or above 9.5 at any time. ;■■ 

4) Acute Lethality : A site must not discharge any process 
effluent or building effluent that is acutely lethal to 

-■■ .-. either rainbow trout or Daphnia magna. ,An acutely 

lethal effluent is .one that kills more than fifty 
percent O'f test species in,, 100 percent (undiluted) ■- ^ 
effluent. ..,-■■'•'' _'■. ~ 



6.2.5 By-'Paseee. ■ . ■ ' ,^. "' ' , ' "-. '„■■,. 

■ ' All effluent must be discharged through designated sampling 
points only and any by-passes of discharges around sampling" point 
are prohibited after three years from filing this regulation. 

'6.2.6 Sampling and .Analytical Procedures ' ' ' ./ ' '•, .. '' 

^In order to ensure the accurate sampling and analysis of .■' ■ 
■effluent samples,, standard sampling and analytical procedures ''. 
have been •■ developed by the Ministry. The Ministry ProtocO'l for . 
the ,Sam.pling and .Analysis of Industrial /Municipal Waste 'Water^ 
outlines how a plant must collect a sample,, how the sample should' 
be ana.ly,2ed and t'he analytical method , detect ion level that the 
laboratory must achieve when analyzing a 'sample. 

. ' * 

'Each plant" must ensure, that all sampling equipment .is 

properly maintained a.nd operated in order to collect a ■■ 
•representative sample.. " • ■ , ... _ --^ . "- 



6.3 Part II - Sampling Points _■ ' .^ ; 

A. plant must designate all sampling points that a'llow 
representative samples to 'be co'llected for all process effluent, 
and building effluent. All samples collected under the 
Regulation must be taken from these designated points . ...■ • " ' ■■' 

An alternate sampling point for toxicity samples only is ■ 
permitted at the ' Bruce 'Heavy Water Plant. "■" ' -: 
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6,4 Part III - Calculation of Loadings and Concentrations 

All required/ limits under the Regulation^ are baaed on 
concentrations. To determine^ corapliance with' the monthly average 
.concentration limit, .a monthly average concentration is _ > 
calculated by ' taking the arithmetic mean of the daily 
concentratione of- the sarapaee that are xeguired by the Regulation 
throughout the month, ' .^ • ' . _, , 

.Although loadinge are not limited under the Regulation, 
however,, they must be calculated and reported for all prooees 
effluent and building effluent . .., - , ._ • 

The, following rules must be followed by the site when 

calculating parameter loadings: ■ ■ ^ ... - ■ 

• ■ The ■actual analytical results^ obtained by the laboratory 
should be used by the discharger' ■ 

•'■ If the actual result is less than one-tent,h of the 

' ■ analytical method detection limit -set ■ out in the Ministry 
Protocol^' then the discharger should use the value zero for 

the purpose o-f .performing calculations... • „. ,^ - . ^ 

A daily ■effluent stream loading , in kilograms,, is calculated 
by multiplying the analytical results obtained from the sample by_ 
the measured daily volume .O'f effluent discharged af the sampling 
point'. .»'■..■ 

A daily process effluent plant loading for a parameter for a 

day ±B the sum, in .kilograms, for all' daily process effluent 

stream loadings . ■ 

« 

■ A monthly average process eSf luent plant loading for" a 
■parameter for^ a month is the. arithmetic mean of the dail^y process 
effluent plant loadings for the parameter.,, 

A quarterly building effluent plant loadincr for a parameter 

for a quarter is the sum, in kilograms, ■■ for all daily building 

'effluent stream .loadings monitored' in that quarter.. 



6.5 Part IV - Parameter and Lethality Limits 



■6.5.. 1 Da.ily Gone entra^t ion L,imits -■ .. ' ' 

.A plant m'ust not exceed, the daily concentration limits 
listed .in ■Column. 3 O'f Schedule 2 on any operating day. ' 
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6.5.2 Monthly Averaga Concantration Limits ■ 

■'A plant must not exceed the montlily- average concent rat ion ■ '1 ~ 
limits ..listed in CO'lumn 4 of Schedule 2 during any mcnth.,. 

■In the Regulation, limits are specified for Aluminum, Iron, ," 
Zinc, Total Phosphorus, Ammonia plus.' Ammonium, TO'tal Suspended 
Solids,- Oil S: Grease, BOD (5 day) .and sulphide. . 

' . ■'■ " ■■■ -^ " ' .-'■ . " " ' ■■.-.. „ ' • . " ' . * ' . ■ "■« 

6.5.3 pH . . ■ . :' '" ■' ' ■ / • ' . . . -^ : 

The Regulation states th.at a pl.ant must not discharge a . • 
process effluent that has a pH below 6.0 or above 9.5 at ^any 
time. ....... .. ■ .r 



6.5'. 4. ,i.diite Letli.ality ■■' ■,'":•"■=' 

A plant must not discharge a process effluent or a building 
effluent that is acutely lethal to rainbow trout (96 hour test) 
or Daphnia magna (4 8 hou.r test) . An acutely lethal effluent is 
one t..hat kills" more than fifty percent O'f the test species, in 
undiluted ■ . . .■ - _ ■ "■■•.■...; 

( one hundre'd percent ) effluent... ■-' ' ,■ ' _■ ■. ., '. '^''' 



6 . 6 Part V - M onitoring 



6,6., 1 FroaeBB Effluent ' ■■ " - •' - ' ' ''_• 

E.ach discharger is re^quired to collect a 24 -hour compO'.site 

sample O'f most process ..effluent daily and weekly. The dally and 
weekly samples must be analyzed for the parameters for which the 
frequency of monitoring, is indicated in Column 2 of Schedule .2 .as' 
being daily or weekly respectively.. The frequency of monitoring 
for each limited parameter is shown in Table 6.1 below. '••■■ - ' '" ■ 

• •', The notable exceptions are: . ' . .• , 

The 'discharges from Lake Lambton Coal Pile Effluent at ' • 
Lamb ton TGS where ^ weekly grab sampling is permitted;, and ■' ' 

Fossil subcategory oily w.ater separators may sam,ple weekly. 
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Table 6.1 
Monitoring Frequency for Linnited Parameters 



ATG 


Parameter 


Frequenqy 


la 


BOD (5day) 


Weekly 


3 


pH 


Daily 


■ 4a /' 


Ammonia plus ammonium 


Weekly 


.. 6 


Total Phosphorus' 


Weekly 


8 


Total Suspended Solids 


Daily /Weekly 


.9 


Aluminum 


Weekly 


9. 


Zine 


Weekly 


Sa 


. Iron * ' , ' ■ 


DailyAA/eekly. - ^ 


5 


Sulphide 


Daily 


25 


Oil and Grease 


DailyAA/eekly ■ 



For the purpose O'f monitoring pH, the discharger must 
collect three grab samples dally, no sooner than four hours '" • 
apart,, and' analyze each sample for pH and calculate an average- 
value.- Alternatively, a discharger may use an on-line analyzer , 

6.6.2 Quality Control '■ '" ' ' ■ _^ •' . ^ ."'•"''" 

*■' , ,» ■ 
- • - ^ ,■ ' 

■/ Once each year ' each discharger shall: , .. , ■ . • ' . 

- ,. ■ prepare and analyze a travelling blank and a travelling 

■. ; - spiked blank sample for all the- limited parameters except pH 

and Total .Suspended Solids, for one. process effluent (see 

below) -■ ^ .." '•'.,- ' , ' . ■ ■ ' . '■ ' ^ 
*'■ . . *- • ' _ .■'•■- 

■- _ collect from one process effluent sampling point at each 

site a duplicate sample and analyze for all of the limited 
parameters . .■ _ .■„■.,.. _' . . . 

The samples for quality control must be collected on. the 

same day as the regular compliance monitoring samples for the 
limited parameters. Procedures for , collecting these quality 
control samples are outlined in the Ministry of Environment and 

Energy "Protocol for^ Sampling and ■Analysis of • ■■ 
Industrial /Municipal Wastewater^" ■■•,,„■■■' '-. ' 
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6, €.3 Assessment Monitoring - Building Effluent 

Building Effluent are monitO'red once per each calendar 
.guartar for Total Suspended Solids and Oil k -Grease. 

6.6.4 Acute Lethality Testing ■ " 

During the " first year that the Regulation is in effect,, each 
dis^charger- 'is required to conduct monthly acute lethality teste 

on each .prO'Cess effluent' in order to determine whether the 
plant's prO'Cess effluent is acutely lethal to rainbow trout or ' 
Daphnia,,,, magna . The Environment Canada protO'Cols on gicute 
toxicity testing^''^ 'describe the "sampling and analytical. . ■ ,:. « 
procedures that have to be followed when conducting cicute • .. - ' • -• 
lethality tests. 

If a process . effluent at a station passes twelve consecutive 
tests f O'r a process effluent • then the discharger is allowed to 
monitor the acute lethality on a reduced quarterly basis for that 
process effluent... . •• .. -, ■ • ■ :. • 

The discha.rger is required to conduct quarterly acute. ' . ^ - 
lethality testing for all building effluent. 

6, 6,, 5 Chronic To.x.ieity ■ '- ' -. .__ ,. _ ; ■ '"■ V- ■ '"' '* 

When a plant process effluent passes twelve con.secutive 
acute lethality tests and com.mences quarterly testing, a ■ 
discharger is required to^ m.onitor for chronic toxicity tO' "■■ ., • •■ 
.Ceriodaphnia dubia and fathe..ad ra.innowSr once ever 'six months. 
These seven day tests study Ceriod.aphn.ia dubia reproduction 
inhibition. a,nd survivability and fathead minnow growth inhibition, 
in 100% process effluent,, .If an. effluent is .subsequently found 
tO' be acutely lethal to rainbow trout or Daphnia magna , then. the 
discharger may., cease chronic toxicity testing and must .again 
begin monitO'ring acute, toxicity at a m.onthly frequency until a 
further twelve consecutive non- toxic samples are achieved. The 
Environment Ca.na.da. protocols on chronic toxicity te..sting*'^ 
describe the sampling and analytical procedures that, have tO' be 
followed when conducting the chronic toxicity tests.. . 



s . 
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6.7 iPart VI - Effluent Voiuime 



6.7.1 



Flow" Maaeuremeiit 



In order to datermine daily and monthly plant loadings, each 
discharger must continuously measure, the daily flow of ' all 
process effluent streams. ■■Each flow measurement device must ^ 

■■ •' be ine'talled properly and be easily accessible- fo^r 

inspection by a provincial officer; and , 
'•:,_, ■ be accurate to +, 15%'. ■ ^_ ,, - , ^: .. ^ 

. •■ '■ Each discharger must alsO' determine building effluent 
discharge volume on each day there is a discharge. The daily 
flow vo'lume . determination method must be .accurate to within + 20% 



6,7.2 



CalculatioE. of .Plant' Volumes. 



Each discharger "'will calculate, .in cubic metres, a,mon'thly 
average process ef fl'uent plant volume for each 'month by averaging 
the sum O'f the daily process, effluent volumes* 

Each disGharger will calculate .a daily and monthly building 
effluent plant volume by summing up the individual building ■ 
effluent plant volumes discharged on that' day. 



6.8 Part VII - Storm Water Control Study 

Each discharger must complete a s'torm 'water control study 
within four years after the regul.ation comes into fo'rce 
• according to the Ministry of the- Environ'ment and Ene.rgy 

protocol for conducting a storm wat.er control •study'-.. The 
discharger may 'be exempted from a eto'rm water control s'tudy 
if they ■qu.alify for exe'raption as specified i n the 'protocol 

Schedule 4 parameters .will' be the ,minim,u.m number O'f ■ 
p.ara.meters to be ■ investigated under this study. 
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. ■ ■ ■ t • ^ --r --r - . ^- , ^ >, . , 

6.9 Part VII) - Recorcls and Reports 

6., 9.1 [ 'Record Keeping " " ■• //' _ r . ' ' . ' . 

Each discharger shall make each record' required' under 'the 

Regulation as soon as reasonably possible. All records are to be 
kept ■ for at least three years and should be accessible to the 

Ministry for inspection. Records are no'rmally required to be in 
an electronic format.- In-'s^ome cases, hard copies of the 

electronic records are also required. • ' -' .,."/,.' " " • -' •. 

•. Records of the following shall be -maintained: , ■• ' , . ; ,'■ 

'^ "■ • all analytical results obtained under the monitoring 
. , requirements and all calculations performed _.■■'■ 

' •" " all: "sampling and analytical procedures used including^, 

• ■' . for .each sample, the date, time of pick-up and any 

.'.;.. _. " • ' incidents likely to affect the analytical results ' . 

■ ■ "' -m' the results of all ■quality control monitoring, acute" 
■■ ■';' lethality and chronic toxicity testing ■ ^^ .- ^ '; 

' ,_ • •; ■ all records O'f . flow measurement as well as records of 
maintenance and calibration of flow measuring/data 

• - logging devices ' _ ■ = // 

*■', ■ ;„■ # all problems of malfunction related to sampling, 

■■ ' chemical' -analysis," acute lethality and chronic toxicity 

." ■ ' '. testing and flow measuring devices detailing the date ,^ 

',, -• /.-. and duration of any malfunction and the remedial action" 

' ^ • ;• -. " taken . _ ■ 

m ■ any by-pas scs stating the date, duration,' cauee. and 

■"■ - ■ '■ nature o^f each by- pass '" ■ ^ -. ■ . ' - ' 
■■' . - ■ , . .,■■'■"■ ■ » 

ft"- all -procesB changes and redirection of or changes in ,' _ 

• ■ . , -. the character of effluent streams that affect the 

, ; - . ..quality o-f effluent at any sampling point ."" - 

■ . '" ■• the location of each^ sampling point established at the 
discharger's plant 
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6.9,2 . Reporte Available to the P'ublic . ' '' 

Each ■discharger is required to prepare by ■ June 1 an annual 
summary, relating to the previous calendar year, of all test 
reeults and calculatidns (. concentrations, loadings, flows and 
toxicityj and -all non-compliance events and make the summary 
available to the public or the Director_ upon "request during the 
plant's normal office hours. ■ ' \- ,_ ■ ■'. - '^ ■'" _ . ..,,, . ' ' 

.'*■'.'• ■ ' ■' 

6,, 9 -,3 Reporte to the^ Director ■■ " ■■"■• ■ . ,...'•_'. ; '_ '■ • 

Each discharger is required to- no'tify the .Director In, 

■writing of: ■ " _. ....•'• ■ ' ' ^, • ■" ;. ^ ' ' \ -.,.■■!" • ,' . " .-' 

''m any change in name or o^wnership dccurring after the day 

the Regulation comes into force,' within thirty days 
after the . end of the month in which the change occurs 



# , , any process change or redirection of or change in the 

, '"" . character of an ef fluent . stream that affects the • . 

. , ■■ ■. quality O'f the effluent at any sampling po^int within 

-■• .• . thirty . days O'f the change or redirection 

'«_■ any non-compliance event { concentration limit', pH 

. '■.,''[: range, -lethality^ by-pass) . \ 

Ouarterlv _ Reports to the Director ^ ■ . :, ^ " . ■ '■ . ;. • 

■ . ^^ ..• lach discharger is required to submit a quarterly 

- •■■ report to the Director in an electronic format and in 

hard copy no' later than forty- five days after 'the end 
of each quarter,. The ' report should include : _ ■ '" ._ 

• , • the monthly average pla,nt'' loadings, the highest and . "' 

lowest daily plan't loadings and, .the monthly average 

* ■ " . cone entra't ion and the highest and lowest daily 

' r. " concentration for the mointh for each lim,ited parameter 
■- • ' " and the qu,arte,rly pla,nt loadings fo^r' each Schedule ,3 
. .. _, - assessment, parameter. . , , . ■ . ■ 

. ^ # the m,onth,ly average pro-cess effluent plant voium,e and 
' : . . the highest and lowest daily process effluent plant 
'•" . . ., ' . ■ volum,e,. ,-', • 

• ■ the m,onthly building effluent plant volume . , . ■ 
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■\., ' -ii', the highest and lowest pH results obtained for each 

• • " month in the quarter 'for each process effluent . • _" . ■ 
^-'. ",. „ monitoring stream ■ , ' 

'_ .-# , the number O'f ^ days and dates in each month in the 
■ \' ' quarter on which _ each process, effluent and buildingf 

,- effluent was discharged from the discharger's plant 

Reports to. the Director on Chronic Toxicity Testing ■' - . ' - 

#,, ,A discharger is required to report the reeulte O'f all 
r ' ■ Chronic Toxicity Testing within sixty days after the. 
, r- semi-annual period for which the -samples ■ wejre 

collected. '...■''. • '■ ■ ■' ■ 



6.10 Part IX - Compliance 

Compliance Dates- (Assumes Jan 1,, 1995 filing) ',, '•/■■ ; . . 
: •- Section 6 by January 1, 1998 ■ '. ".■•.• - -■ ' ■ - ' , ' 

• subsections 8(1) & 9(1). by April' ..".,1995 ." 

• subsection 3(3) ■by January 1,. 1997 ._'_.'". ^ » •- 
^_ •«■ ■ Part IV by January 1, 1998. _■ [ ■.■,' - ..■'- 

■^ ■ _ ■■ ©^ : Part V and VI by .April , . ,, 19.95. 

6.11 Part X - Revocatiori 

' • ■ RevO'Cation PrO'Visions (Assumes Jan 1, 1995 filing) 

• ■ Ontario Regulation 726/89 is revoked on April ..... 1995 

' m ' .Subsections 2-2 (13), 22(14), 22(19) and 22(20) deeming 
■■• ; ■ certain .process effluent .or building effluent as . 
•....'. acutely lethal are ■.revO'ked on January 1, 1998. 
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CLEAN WATER REGULATION MADE UNDER 
THE ENVIRONMENTAL PROTECTION ACT 



EFFLUINT MDHITOEIMG AND EFFLnENT IiIMITi - ILECTEIC POWEl 
, ^ GEIIBRATION SECTOR . . 

-,.'_- ,. 'PAET I-G]g:ilEllAI. ; ^ -v.. V "' ''■■■ 

- ; Interpretation _' • ^ ■ ,''-^-. - 

l.-(l)' In this Regulation, ■ '■ - _ './ - ■' , •.■•■■ 

■''•ash quench water effluent** -meaniS water that is 'discharged 
continuously from a water- impounded bottom ash hopper syetem to 
maintain a Gonstant level of water in the ash hopper i . 

"ash ■transport water effluent"' means water used to transport 
boiler bottom ash out of the boiler hopper and may include ash 
quench water, pyritee removal water, coal pile effluent, water • 
treatment plant effluent, boiler seal water and equipment dleaning 
effluent; 

"ash transport water effluent monitoring etream" means an ash ;"' 
transpO'r't water -stream on which a sampling point is established 
under section 8 ; 

"ash transport water effluent sampling point" meajis a sampling 
point established on an ash transport water ef f I'uent stream under " ■ 
ee^ction 8; 

"aseess'ment parameter" means a parameter that is listed in 
Schedule 3; 

"boiler blowdown water** means water that is discharged from a 
boiler for the purpose of control ling the level of water in the 

boiler or for the purpose of discharging contaminants from the 

bO'iler; -' ^■'' \ . ' \ ■ • ' ■ % .- - :- '= - . ^ ' ■ ' - ■ • 

"'boiler seal water effluent" means water that is used to provide a 

seal between a boiler and a water- impounded bottom ash hopper; ■' 

"building effluent" means effluent that is 'Collected from 

equipment diralns, floor drains or trenches , within - a building O'r 



I 
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any combinination of the above with cooling water; 

•'"building effluent mpnitoring stream" means a building effluent 

stream on which a sampling point is established under section 8; 

■ _ • '•.■ 

"building effluent sampling point" means a sampling point 
established on a building effluent stream under section 8; 

"coal pile . effluent" means effluent 'collected from an outdoox coa 
pile storage area;. -'■',, ' • '' . ■ 

'"coal pile effluent monitoring Etream" means a coal pile effluent' 
stream, on which a sampling point is established under section 8 ; 

•"coal pile effluent sampling poant" means a sampling po^int 

established on a coal pile effluent stream under section 8; 

"cooling water effluent" means water and associated material that 
is used in an industrial procees for the purpose of removing heat 

and that has not^ by design, come into contact with process 

material? ,.■'■' 

"discharger" means an owiier or person in occupation or having the 
charge^ management or control of a plant to which this Regulation 
appliee; 

••Director", in relation to obligations of a discharger, means a 
Director appointed under section S of the Act and responsible for 
the region in which the discharger' s plant is located and include 

•an alternate named by the Director; - - -:' 

"equipment cleaning effluent" means effluent that results from th 
washing or chemical cleaning of industrial e^quipment, including.. 
boilers, heat exchangers and cleaning or maintenance operations 
during periods when all or part of the plant is shut, down; 

"equipment cleaning effluent monitoring stream*' means an equipment 
cleaning effluent stream on which a sampling point is established 

under section 8; 

"equipment cleaning effluent sampling point" means a sampling 
pO'int established on ao equipment cleaning ef f lue.nt stream under . 

section i;" - - 



'^I^,, 



Draft EP€§ Refulations QQt,20/i4 



•rflue gas desulphuriiation effluent" meanB all effluent that ' 
results from the operation of a flue gas desulphurization system; 

"limited parameter", in relation to a plant, means a parameter for 
which a". limit is specified for the plant in column 3 or 4 of 

Schedule 2 ; . . 

'' - ■' ' ■ ■ - .«•.-.* 

"oily water separator' effluent" means effluent that results from '' 
any equipment designed for' the physical separation of oil from . 

water;. ._ . ^ , , 

"oily water separator effluent monitoring etream" means an o^ily 
water separator effluent stream on which a sampling point is 
established under section 8; , 

"oily water separator sampling point 'V means a sampling point ' ■■-/ 

established on an oily water separator effluent stream under 
section 8;. ;, 

»'pick-up", in relation to a sample, means pick-lip for the purpose 
of storage, if any, at a plant, including storage within an 
autQmated sampling device at the plant, and transportation to and - 
analysis at a laboratory; 

"plant" means an industrial facility and the developed property, 
waste disposa.1 sites and wastewater treatment facilities 
associated with it; ■ ■ ,• . ■ . ._■■.. ■,•',■_„■ 

"process change" means a change in equipment, production '■ ' " .^- 
processes, process materials or treatment processes; ■ ■ ,. . • ;■„; 

"process 'effluent" mean,s, ' ' - " -., ' ■-■ • - ' .- 

(a) effluent, that, by design, has come into contact with "-:'',. 
.process materials; 

(b) ash transport water effluent; '" ■ " ' -' ; , '. ■• 

(c) ash, quench water effluent at "the Lakeview TGS, ■, - ; .„ ' ; 

■■-. .: Lamb ton TGS and Nanticoke TGS plants; / "j , ■ . ■ ■ '. 

_ _ _ _ ■ .' '■ 

(d) boiler seal water effluent at the Lakeview TGS, - ', - • 

Larobton TGS and Nanticoke TGS plants; ■ ' ... '.'" * ■' 

_•. (e) water treatment plant effluent; •• .. ' ' ■ ^- '■ 
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(f ) coal pile effluent; 

(g) Bruce Heavy Water Plant process effluent; 

(h) Bruce Heavy Water Plant process effluent lagoon ef fluent ^f 

(i) oily water separator effluent; 

(j) radioactive liquid waste management system tank effluent ■ 

Ck) Industrial sewage treatment plant effluent at the 

Darlington NGS and the Bruce Nuclear Power Development m 

■ ,^ plants; ■ 

■-I. , " ,, HP 

"process effluent monitoring stream" means a process effluent I 
stream on which a sampling point is established under section 8; " 

"process effluent sampling point" means a sampling point 
established on a process effluent stream under seGtidn 8 ; 

"process materials", in relation to a discharger's plant, means 
raw materials for use in an industrial process at the plant, 
manufacturing intermediates produced at the plant, or products or 
by-products of an industrial process at the plant, but does not M 
include chemicals added to cooling water for the purpose of I 
controlling organisms, fouling and corrosion; 

"quarter" means all or part of a period of three consecutive 
months beginning on the first day of January, April, July or 
October; 
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"radioactive liquid waste management system tank ef fluent" means 
effluent from plant drainage which may contain radioactive 
materials that is collected in tanks and periodically discharged; I 

"radioactive liquid waste management system tank effluent 
monitoring stream" means a radioactive liquid waste management A 
system tanks stream on which a sampling point is established undeJi 
section 8; 

"radioactive liquid waste management system tank effluent samplincg 
point" means a sampling point established on a radioactive liquid 
waste management system tanks effluent stream under section 8; 
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"Schedule 3 asses sment parameter" means a paramet€ir that is listed 
in Schediile 3 ; 

"Schedule 4 storm water assessTOent parameter'' means a parameter 
listed in Schedule 4| ■ . ■ . ' "/■ 

"semi-annual' period" means all or part of a period -of six months 
beginning on the first day of January or July; , ' 

"storin water effluent" means run-off, other than coal pile '. ;.' 
effluent I -from a storm, event ' or thaw that is not used in any 

industrial process ; ' 

. ' ' ' ' ■ ■ ■ « 

»* storm water assessment parameter" means a parameter listed in 

.Schedule 4; 

"water treatment plant effluent" means effluent generated from 

water treatment plant opera t ions; 

"water treatment plant . effluent monitoring stream," means a water 
treatment plant ■effluent stream-on which a ,sampling point 'is, 

established :under section B^ . .. .- 

■'water' treat,m,e,nt plant effluent sampling point" means a. sampling 
point established on a water treatment plant effluent stream under 

section 8 ; ■ • ., 

(2) For' greater certainty^ this Regulation, applies both to^ . - 
effluent streams that discharge continuously and to effluent • 

streams that discharge interm,itten,tly. ,'■;-■ •.•..'. 

(3) An obligation on a, discharger to dO' a -thing under this ' 
Regulation is discharged if another person has done it on the 

discharger's behalf- ■ . . - . , . r ' . .,- 



fuirpos® '■■",.- ■•;..'■< 

2. The purpose of this Regulation is tO' monitoir and control the 

quality of effluent discharged from the plants listed in • 

Schedule 1 that discharge a process effluent,, , ■ . - • '*•-,' 

. , , ■ ' '• : ■ ■ A,ppliemtion 

3,-{l) This Regulation, ^ subject to section 2^ applies only with 
respect to the plants- listed in Schedule 1. 
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(2) This Regulation does not apply witli respect to the discharge 
of effluent to a municipal sewer. 



(3) This Regulation does not apply with respect to ash quench 
water effluent and boiler seal water effluent at Nanticoke TGS, 
Laiibton TGS and Lake view TGS plants for the first twenty-four 
months from *. . . . . . .xx, 199_, after which period, the monitoring 

requirements prescribed in Schedule 2 would apply to any one ash 
quench water effluent/ boiler seal water effluent, or combinatio: 
of ash quench and boiler seal water effluent streams discharged 
from any one boiler at any plant for the period from **.,..... ,xx, 

199 to ***..,,. XX, 199 . 
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(5) This Regulation does not apply to boiler blowdown effluent or 
to oily water separator effluent that originate from oily water 
separators treating only storm water. 



I 



(6) This regulation does not 
desulphurization effluent , 



to any flue gas 



Obligations Under Approvals, Orders, etc, 

«m Foy greater certainty, the requirements of this Regulation ar^ 
in addition to and independent of requirements in an approval, ■ 
order, direction or other instrument issued under any Act. B 

Non-appllca1;ion of @@neral Effluent Monitoring Regulation I 

1. This Regulation is not a Sectoral If fluent Monitoring 
Regulation within the meaning of Ontario Regulation 695/88, 

By-passes 

• ^^»»ilffiffll^^^^^teM^^#l a discharger ihall not permit 
process efflueht to iDe oischarged from the discharger's plant m 
unless the process effluent flows past a sampling point I 

established on a process effluent stream in accordance with this 
Regulation before *being discharged. ■ 

(*: Day 1 of 37 th. month after filing regulation to be Inserted) ■ 
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. '•.„ '■ Samplliig and Anmlytical Proeediires ,. ./ 

7.-(l) Each discharger shall carry out the establishment of 
sampling point obligations of this Regulation and the sampling and 
analysis obligations of this Regulation, including quality ■control 
sampling and analysis obligatione, in accordance with the 
procedures described in the Ministry of Environment and Energy 
publication entitled "Protocol for the Sampling and Analysis of 
Industrial /Municipal Wastewater", dated August, 1994. 

(2) Each diseharger shall maintain the, sampling e^quipment. used at 
the die charger's plant for sampling required by this Regulation in 
a way that ensures that the samples collected at the plant under 
this Regulation accurately reflect. the level of discharge of each 
limited parameter and assessment parameter from the plant. 

(3) The diseharger may pick-up a grab sample from the coal pile 
effluent monitoring stream 'at Latitoton TGS, 
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PART II - SAMPLING POINTS 

Establishment and Elimination of Sampling Points ■ 

8-.-(l) Each discharger shall, ^^SHHI^lipiillil establish a ' ■ 

sampling point on each process efflKient'^afflTSuilSing effluent | 
stream at the discharger's plant, as necessary so that the plant 

loadings calculated under sections 12 and 13 for each limited ■ 

parameter and assessment parameter and the concentrations I 

determined under sections 14 and 25 for each limited parameter and 

assessment parsimeter accurately reflect the level of discharge of ^ 

each such parameter from the plant . I 

(*Th© effective date that is 00 days after the day on which this 
Regulation is filed will be inserted in subsection 35(b) and 
above •} 

(2) Despite subsection (l) , a discharger need not establish a B 
sampling point on a by-pass, . ^ 

(3) If circumstances change so that a new sampling point is 
necessary at a discharger's plant in order to permit the 
calculation of plant loadings under sections 12 and 13 for each 
limited parameter and assessment parameter and the determination ■ 
of concentrations \mder sections 14 and 25 for each limited ■ 
parameter and assessment parameter that accurately reflect the 
level of discharge of each such parameter from the plant, the — 
discharger shall, within thirty days of the change, establish th© I 
new sampling point, ■ 

(4) A discharger may eliminate a sampling point established imderB 
subsection (1) or (3) if the sampling point is no longer necessary^ 
to permit the calculation of plant loadings xrnder sections 12 and 
13 for each limited parameter and assessment parameter and the fe 
determination of concentrations under sections 14 and 25 for each ■ 
limited parameter and assessment parameter that accurately reflect 
the level of discharge of each such parameter f rop the plant . ■ 

(5) A plant loading for a parameter or a concentration for a 
parameter that is based on analytical results that are h 
significantly affected by dilution or masking due to the merging I 
of streams upstream of a sampling point at a plant is not a 
loading or a concentration that accurately reflects the level of . 
discharge of the parameter from the plant . I 



I 
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(6) '■ In determining -what is necessary tO' meet a discharger' e. 
obligations to establish sampling pointe under this section, the. . 
discharger ehall coneider both which streams should have sampling 
points and where on a stream a sampling point should be located. 

(7) For the Bruce Heavy Water Plant, the discharger . may establish 
an alternate sampling point down stream of the point at which 
process effluent mixes with cooling water but before the point of 

discharge^ to Lake Huron ' only for the purpose of meeting i 
obligations under section 22(22), . _ . .- . 
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Reports on Sampling Points 



Use of SaMpllng Foints Establisiieii Under This Fart 



I 
I 



9.-(l) ii|||^Jii^^^^§^i/ each discharger shall submit to the ■' 
Director a''l Is t ana *'p^^^ showing the sampling points 
established under this Regulation at the discharger's plant as of ■ 

(* same date as in 8(1) plus 10 days; ** same date as In 8(1)) 

(2) Within thirty days after establishing a sampling point under | 
this Regulation that is not shown on a list and plot plan 
submitted londer this section, the discharger shall give the w 
Director a written notice describing the location of the sampling I 
point, together with a revised list and plot plan showing the 
sampling point. 



I 



(3) Within thirty days after eliminating a sampling point under 
this Regulation that is shown oji a list and plot plan submitted I 
under this section, the discharger shall give the Director a ■ 
written notice describing where the sampling point used to be, 
together with a revised list and plot plan without the sampling 



I 



10 • Imch discharger shall use the sampling points established h 
under this Part for all sampling required by this Regulation, I 
except as permitted under subsection 22(22) . / 

I 

PART IIX - CMiCXJLATION OF hOmX^QB AND eONCENTlATIONS ^ B 

Calculation IMder this Part - General 

11. -CD For the purposes of performing a calculation under | 
sections 12 to 14, a discharger shall use the actual analytical 
result obtained by the laboratory. m 

(2) Despite subsection (l) , where the actual analytical rasult is 
less than one-tenth of the analytical method detection limit set ^ 
out in the Ministry of Environment and Energy publication entitledB 
"Protocol for the Sampling and Analysis of Indus trial /Municipal 

. ■' • _ ^^ - ' M . " ; , .1 

,. I 
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Wastewater" dated August, 1994, the discharger, shall use the value 

zerO' for the purpO'Se of performing a caleulation under sectibne 12 
to 14. "-,,.,■■• 

(3) Each discharger shall ensure that, each calculation of a 
process effluent ioading required by section 12 and each 

calculation of a process effluent concentration required by 

section 14 is performed as soon as reasonably possible after the 
analytical result on which the calculation is bascsd beeomee ' ,_ ' 
available to the discharger. 

(4) Each discharger shall ensure that each calculation of a 
building effluent loading required by section 13 is performed in 
time, to comply with subsection 33(4), 



^ ' Calculation of Loadings - Process Effluent 

12,- (1) Each discharger shall calculate, in kilograms, a daily 
process effluent stream loading for each limited parameter in each 
process effluent monitoring stream of the discharger for each day 
on which a sample is collected under this Regulation from the 

stream for analysis for the parameter, 

(2) When calculating a daily stream loading under sub'Section (l),- 
the discharger shall multiply, with the necessary adjustment of 

units to yield a result in kilograms^ the analytical result 
obtained from the sample for the parameter by the daily volume of 
effluent, as determined under section 26, for the stream for the 
day. 

(3) Each discharger shall calculate, in kilograms, a daily 
process effluent plant loading for each limited parameter for each 
day for which the discharger is required to^ calculate a daily 
process effluent stream loading for the parameter imder sub'Section 

"(1) ■ ■■ ^ . _ " 

(4) For the purposes of subsection (3) , a daily process effluent 
plant loading for a parameter for a day Is the sum, in kilograms,., 

of the daily process effluent stream loadings for the parameter 
calculated under subsection (1) for the day. 

(5) Where a- discharger calculates only one daily process effluent 
stream loading for a parameter for a day under sribsection (1) , the 
daily process effluent plant loading for" the parameter for' the day 
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for the purposes of subsection (3) is the single daily process 
effluent stream loading for the parameter for the day. 



I 
I 
I 



(6) Each discharger shall calculate, in kilograms, a monthly 
average process effluent plant loading for each limited parameter 
for each month in which a sample is collected under this 
Regulation more than once from a process effluent monitoring 
stream at the discharger's plant for analysis for the parameter. 



I 
I 

(7) For the purposes of subsection (6), a monthly average process ■ 
effluent plant loading for a parameter for a month is the I 
arithmetic mean of the daily process effluent plant loadings for 
the parameter calculated under subsection (3) for the month. ^ 

^ ' I 
Calculation of Loadings - Buildiiig Ef flueat ■ 

13. "(1) Each discharger shall Galculate, in kilograms, a daily I 

building effluent stream loading for eaGh Schedule 3 assessment ■ 
parameter in each building effluent monitoring stream of the 

discharger for each day on which a sample is collected under this ■ 

Regulation from the stream for analysis for the parameter. I 

(2) When calculating a daily stream loading under subsection (1) , '■ 
the discharger shall multiply, with the necessary adjustment of ' | 
units to yield a result in kilograms, the analytical result 
obtained from the sample for the parameter by the daily volume of ■ 
effluent, as determined under section 26, for the stream for the I 



(3) Each discharger shall calculate, in kilograms, a quarterly I 
building effluent plant loading for each Schedule 3 assessment " 
parameter for each quarter in which a sample is collected under 
this Regulation from a building effluent monitoring stream at the -I 
discharger's plant for analysis for the parameter, B 



(4) For the purpose of subsection (3) , a quarterly building 
effluent plant loading is the sum of the daily building effluent 
stream loadings for the parameter calculated under subsection (1) 
for that quarter . , .. 






12 
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• ■ Calcula/tiom ©f Coacentrations - Proaass Effluent , 

14.- (1) Each discharger shall calculate, in milligrame per litre, 
a monthly average concentration for each limited parameter in each 
process effluent monitoring stream of the discharger for each 

month. , ' . ., "': • ■ -*,-■" - _ ^ . > 

(2) For the "purposes of subsection (1) , a monthly average' . .'" 
concentration for a parameter for a month is the arithmetic mean 
of the analytical reeults obtained for the parameter from the 

samples collected under sections 18 and 19 throughout the month., 

(3) Where only one e ample is collected under sect ions -,18 and 19 
throughout the month, the. monthly average concentration for the 
parameter for the month is the concentration for the sample 
collected. 



WMLT I¥ - f AEAMITIR Mm L1THM.1TT LIMITS 

Parameter Limits 

15.- (1) Each discharger shall ensure that each analytical Eieitilt 
obtained for each limited parameter from each sample collected 
from a process effluent monitoring stream at the discharger's 
plant does not exceed the daily concentration limit specified for 
the parameter and the plant in column 3 of Schedule 2 , 

(2)" Each discharger shall ensure that each monthly average 
concentration calculated for a limited parameter under section 14 

in connection with the diBcharger's plant does not exceed the 
monthly average conqentration limit specified for the parameter 
and the plant in Column 4 of Schedule 2. ' 

(3) Each discharger shall control, the quality of each process" 
effluent monitoring stream at the discharger's plant to ensure 
that^ the pH value of any sample collected at a process 'effluent 
sampling point at the plant is within the range of 6.0 to 9.5. 



Lethality Limits ] ^ 

16. Each discharger shall control the quality of each process- 
effluent monitoring stream and each building effluent monitoring 
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etream at the discharger's plant to eneure that 'each rainbow trout 
acute lethality test and each Daphnia magna acute lethality test 
perforned on any grab sainple collected at a process effluent 
sampling point or a building effluent sanipling point at the plant 
results m mortality for no more than fifty percent of the teet 
organisms in, one -hundred percent effluent. • ' 

PAET V - MONITOEINe 
Monitoring - General 

17.- (1) Despite sectiona 18 to 25 a discharger need not collect 
samplee from any stream at the discharger's plant on a day on 
f^om the^^'lanr ^^^^"^^"^ ^^' ^ building effluent is not discharged 

(2) Where a discharger is required by this Regulation to pick-ui 
a set of samples and analyze it for certain parameters, the 
discharger shall pick-up a set of samples sufficient to allow all 
the analyses to be performed. 

(3) A diacharger shall use all reasonable sf forte td ensure that 
all analyses required by this Regulation are completed as soon as 
reasonably possible and that the results of those analyses are 
made available to the discharger as soon as reasonably possible. 

m subject to subsection (5) , each discharger shall pick-up all 
sets of samples required to be picked-up at the discharger^ s plant 
under sections 18, 19 and 25 between the hours of 9.00 Lm. and 
12 , noon* 

(5) If the Director is satisfied, on the basis of written 
submissions from a dischatger, that the circumstances at the 
discharger's plant are such that it would be impractical to pick- 
up a set of samples from each process effluent and buildinCT 
effluent sampling point established at the plant under this 
Regulation within the time period specif ied in subsection (4), the 
Director may give the discharger a written notice in respect of 
the plant, varying the time period specified in subsection (4) . 

(6) ^ Subject to subsections (7) and (8), where a discharger is 
f^^i" 1.^ sections 18, 19 and 25 to pick-up a set of samples, 
the discharger shall pick-up a set collected over the twenty-four 
hour period immediatdly preceding the pick-up. 

• 14 ' . ^ 
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(7) The twenty-four hour period referred to in eiib'Section, (S) 
may be ehortened or enlarged by up to three hours to permit a _ " 
discharger to take advantage of the three hour range specified in 
subsection (4) or of a different three hour period specified in a 
notice under subsection (5) . 

(8) Where a notice has been given under subsection (5) in . . 
respect of a plant specifying a time period longer than three 
hours, the twenty- four hour period referred to in subeection (6) 
may be shortened or enlarged by up to that longer amoimt of time 
to permit the discharger to take advantage of the time period 
specified in the notice. 

(9) If the circumstances at a plant change so that the Director 
is satisfied that the aircumstances described in subsection (.5) no 
longer apply at the plant, the Director may revoke a notice given 
in respect of a plant under subsection (5) by giving a notice of 
revocation in writing to a discharger for the plant. 



'., Monitoring - Procsps Effluent - Daily __' • 

18. -CD Each discharger shall , on each day, pick-up a set of 
samples collected at each process effluent sampling point at the - 
discharger's plant and shall analyze each set of samples for the 
parameters for which the frequency of monitoring, as set out in 
column 2 of Schedule 2 for the discharger's plant, is daily. 

(2) A diseharger need not meet the teguirements of subsection 

(1) where it is impoesible to do so because of sampling by a . 
provincial officer. 

■ Monitoring - Procass Bf fluent - Vfaekly ■..'". 

19. -(1) Each discharger shall, on one day in each week on a day 
on which the samples were picked up at the plant tmder subeection 
18(1) in the week, pick-up a set of samples collected at each 
process effluent sampling point at the discharger's plant and 
shall analyze each set of samples for the parameters for which the 
frequency of monitoring, as set out in column 2 of Schedule 2 for 

the discharger's plant, is weekly; 

• 

(2) There shall be an interval of at least four days between 
successive pick-up days at the plant under eubsectidn (1) . 
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(3) ^ All samplee picked-up imder subaection (1) in a week shall 
be picked-up on the eame day in the week. 



■• ■ Monitoring - Proeeis Iffluant -Quaiity ComtrO'l ■ ' _ - 

20.- (1) On one day in each year after W^^, on a day on which 
samples are picked-up at the plant under" subsection 18(1) each 
discharger shall collect and pick-up a duplicate sample for each 
sample piGked=up on that day under subsection 18(1) at one process 
effluent sampling point at the discharger Vs plant and shall 
analyze each duplicate sample for the parameters for which the 
frequency of monitoring, ae set out in column 2 of Schedule 2 
daily. # 



le 



(2) On one day m each year after KH, on a day on which samples 
are picked-up at the plant under suEsection 19(1), each die cha?ger 
shall collect and pick-up a duplicate sample for each earaple 
picked-up on that day under subsection 19(1) at one proceas 
effluent sampling point at the discharger' e plant and shall 
analyze each duplicate sample for the parametars for which the 
frequency of monitoring, as set out in column 2 of echedule 2 is 
weekly. , ^ 

> -. , ' '-1 

1. " ' ' 3 ■ ^ •- . - • 

(3) Each discharger shall ensure that the same process effluent 
sampling point is used at the dischargers' a plant for the purposes 
of sampling under subsections (1) and (2) in a year. 

(4) Each discharger shall prepare a travelling blank and 
travelling spiked blank sample for each eample for which a 
duplicate saniple is picked-up at the plant under subsection (l) or 
(2) and shall analyze the travelling blank and travelling spiked 
blank samples in accordance with the directions set out in the 
Ministry of Environment and Energy publication entitled "Protocol 
for the Sampling and Analysis of Industrial/Municipal Wastewater" 
dated August, 1S94. ■,,'"-■ ■ ' " " 

(5) There shall be an interval of at least six months between 
euccessive pick-up days at the plant under subsection (1) . 

(6) There shall be an interval of at least six months between 
successive pick-up days at the plant under si±>section (2) . 
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' ^ Monitoring - Process Efflment - pH lieaiiiireffleiit . 

21.- (1) " During each twenty- four hour period commencing at 9:00 
a.m., each discharger shall, on each day, collect three grab . . 
samples from each process effluent sampling point at the 
discharger's plant and shall analyze each sample for the parameter 

pH. ■ . ■--; ' : ;: - •;• - v ■■ . : , . ■ . ... \. •.. 

(2) There shall be an interval of at least four hours between 
each of the three collections at a sampling point under ^^ • 

Bubsections (1) 'in each twenty-four hour period. ^^ ■^' • ' . ■ "' - 

■■ (3)- Each grab sample collected under subsections CD shall be 
picked-up within four hours of when it was collected. ^ - ^ •■ ^ ' 

(4) Instead of complying with subsections (1) with respect to a 
sampling point, during each twenty- four hour period commencing at 
9:00 a.m. on each day, a discharger may use an on-line analyzer at 
the sampling point on the stream and analyze the effluent at the 
sampling point for the parameter pH three times in each day. 

(5) There shall be an interval of at least four hours between 
each of the three analyses at a sampling point under subsection 

(4) in each twenty- four hour period. , . ^ - J^ 

" . " " ' '' .1. ' ' ' ' ■ . , - .' 

'h. . ■...'.' ■ ' - . .; ■ 



■5 = '• 
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Monitoring - Acute Lethality Testing - Rainbow Trout m 

22.- (1) Where a discharger is required by this section to perform 
a^ rainbow trout acute lethality test, the discharger shall perform, 
the test according to the procedures described in the Environment I 
Canada publication entitled "Biological Test Method: Reference ■ 
Method for Determining Acute Lethality of Effluents to Rainbow 
Trout", dated July, 1990. ■ 

(2) Each rainbow trout acute lethality test required by this 
section shall be carried out as a single concentration test using ■ 
one hundred percent effluent. ■ 

(3) On one day in each month, on a day on which samples are ■ 
picked-up at the plant under siibsection 19(1), each discharger I 
shall collect and immediately pick-up a grab sample at each 
process effluent sampling point at the discharger's plant and . 
shall perform a rainbow trout acute lethality test on each san^le.l 

(4) There shall be an interval of at least fifteen days between 
successive pick-up days at the plant under subsection (3) . ^ ■ 

(5) All samples picked-up under subsection (3) in a month shall 
be picked-up on the same day in the month. ■ 

(6) Where a discharger has performed tests under subsection (3) ' 
for twelve consecutive months on samples collected from the same m 
sampling point and the mortality of the rainbow trout in each test! 
did not exceed fifty percent, the discharger is relieved of the 
obligations under subsection (3) relating to the sampling point ■ 
and shall instead collect and immediately pick-up a grab sample atB 
the sampling point on one day in each quarter and perform a 
rainbow trout acute lethality test on each sample. ^ 

(7) Samples picked-up at a plant under subsection (6) shall be 
piGked-up on a day on which samples are picked-up at the plant 
under subsection (3), . = ■ 

IV\ ^■"■^.^^ samples are being picked-up at a plant under subsection 
(3) during a quarter, samples picked-up at the plant during the ■ 
quarter under subsection (6) shall be picked-up on a day on which ■ 
samples are picked-up at the plant under subsection 19(1), 

(9) There shall be an interval of at least forty- five days | 
between successive pick-up days at the plant under subsection (6) . 

— .'-:: ^ ; la \/'-' , - i 

I 
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(10) All samples picked-up under subeection (6) in a quarter ■ 
shall be pi eked- up on the same day in the quarter. .. 

(11) If a rainbow trout acute lethality test performed under 
subsection (6) on any sample from a sampling point results in 
mortality of more than fifty percent of the test rainbow trout, 
subsections (6) to (10) cease to apply in respect to eamples_ f rora 
that sampling point, and a discharger shall instead comply with 
the requirements of subsection (3) relating to the sampling point, 
until the tests performed under subsection (3) on all samples 
collected from the sampling point for a further twelve coneecutive 
months result in mortality for no more than fifty percent of the 
rainbow trout for each test. * - ,; ' .. : ' ..^ -^ .«' - ' ." * 

(12) A discharger shall notify the Director in writing of any . , 
change in the frequency of acute lethality testing under this 
Regulation at the discharger's plant, within thirty days after the 
day on which the ehange begins . 

(13) A discharger may notify the Director in writing of any ' , 
period in which the testing of samples collected at a sampling 
point under subsection (3) would always result in mortality of 
more than fifty percent of the test rainbow trout. - : , 

(14) Where a notice is given under subsection {13), a discharger 
is relieved of the obligations under s\ibsection [3) relating to 
the sampling point during the period in which the testing of ^ 
samples collected at the eampling point would always result in 
mortality of more than fifty percent of the test rainbow trout. 

(15) Subsections (13) and (14) are revoked on ...... .., 199.. 

(Ths dat® on which Part I¥ of thie megiiliition comoB into fore© 

will b© inLsarted in subsection 22(15) and 3 6 (2).) 

(16) On one day in each quarter, on a day on which eamples are 
picked-up at the plant under subsection 25(1), each discharger 
shall collect and immediately pick-up a grab sample at each ' . 
building effluent eampling point at the discharger's plant and 
shall perform a rainbow trout acute lethality test on each sample. 

(17) There shall be an interval of at least forty- five days 
between succeesive pick-up days at the plant tinder s^ sect ion 

(16) . " ■ • .; ■ ■■ - 

■ .'(18) - All samples picked-up under subsection (16) in a quarter • 
' may be picked-up on any day in the quarter . 
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(19) A diecharger may notify the Director in writing of any 
period m which the testing of eamples collected at a sampling 
point under siibeection (16) would alwaye result in mortality of 
more than fifty percent of the test rainbow trout ^ 

(20) Where a notice is given under subseGtion (19), a diecharge 
IS relieved of the obligations under subsection (16) relating to 
the sampling point during the period in which the testing of 
eamples collected at the sampling point would always result in 
mortality of more than fifty percent of the test rainbow trout. 

(21) Subsectione (19) and (20) are revoked on .,. 199 
CTh© date on Mhieh Part IV of this Regulatioa comes into force" 

ifill b@ inserted in subsection 22(21) and 36(2).) 

(22) For the purposes of this section the Bruce Heavy Water 
Plant may use instead an alternate sampling point established 
under subeection 8(7), 

Monitoriag - Acute Lethality Testiag - Daphnia maqnm 

23.- (1) Where a discharger is required by this Beetion to S 
perform a Daphnia magna acute lethality test, the discharger shall" 
perform the test aecording to the procedures described in the 
Inyironment Canada publication entitled "Biological Test Method- 
Reference Method for Determining Acute Lethality of Effluents to 
Daphnia magna" . dated July, 1990. 

(2) Subsections 22(2) to 22(22) apply with necessary 
modifications to Daphnia macma acute lethality tests and, for the 
purpose, a reference to rainbow trout shall be deemed to be a 
reference to Daphnia macma . 

(3) lach discharger shall pick-up each set of samples required 
to be collected from a sampling point at the discharger's plant 
iinder this section on a day on which the discharger collects a 
sample from the sampling point under section 22, to the extent 
possible having regard to the frequency of monitoring required at 
the sampling point under this section and section 22. 

Monitoring - Chronic Toxicity Teoting - Fathead Minnow and 

Ceriodaphnla Dubla 

24.- (1) Where a diacharger is required to perform a 7 -day 
fathead minnow g-rowth inhibition test, the discharger shall 

J- 

' ■ ' ' 20' "■ ^ ^ ' ■ ^ . . - 



• • ' Draft IPGS R«'guliit.l©n: Oct.20'/S€ 

Derform the test according to the procedure described in the 
Environment Canada publication entitled "BiologicaLl Test Method: 
Test of Larval Growth and Survival Using Fathead Mirmowe" dated 
February, 1992. . 

(2) Where a discharger ie required to perform a 7-day 
ceriodaDhnia dubia reproduction inhibition and survivability test, 
the discharger shall perform the test according to the procedure, 
described in the Environment Canada publication entitled ^ '* 
"Biological Test Method: Test of Reproduction and Survival Using 
The Cladoceran Geriodaph nia dubia". dated February, 1992. 

(3) On one day in each semi-annual period, on a day on which 
samples are picked-up at the plant under subsection 19(1), each 
discharger shall collect and immediately pick-up a grab sample 
from each process effluent sampling point at the disaharger's ^ ^ 
plant/ and shall perform a 7-day fathead minnow growth inhibition 
test and a 7 -day Ceriodanhnia dubia reproduction inhibition and 
survivability test on each sample. 

(4) There shall be an interval of at least ninety days between 
successive pick-up days at the plMit under subsection (3) . 

(5) All samples picked-up under siibsection C3) in a seiiii-annual 
period shall be picked-up on the same day in the peini-annual 

.period. 

(6) A discharger need not collect a sample from a sampling point 
in accordance with siJDsection (3) mitil twelve consecutive monthly 
rainbow trout acute lethality tests and twelve coneecutive monthly 
Paphnia macma acute lethality tests performed on samples collected 
at the sampling point at a discharger's plant result in mortality 
for no more than fifty percent of the test organisms in one 
hundred percent effluent. 



Monitoring - Building effluent - Quarterly Abs©bi 

25.- (1) Each discharger shall, in each quarter, pick-up a grab 
sample at each building effluent sampling point at the 
discharger's plant and shall analyze each sample for Schedule 3 
assessment parameters . 

(2) There shall be an interval of at least forty- five days 
between successive pick-up days for each sampling point at the 
plant under subsection (1) . 

■' . *, ■ 21" ^ ■' "' 
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(3) all samples picked-^ up under subsection (1) in a quarter may 
be picked-up on any day in the quarter. 



PART VI - EFFLUENT VOLUME 
Flow Measurement 

26. -(1) Subject to section 8, for the purposes of this section, 
volume of effluent for a stream for a day is the volume that 
flowed past the sampling point, established under Part II on the 
stream, during the twenty- four hour period preceding the pick-up 
of the first sample picked up from the stream for the day. 

(2) Each discharger shall determine in cubic metres a daily 
vcplume of effluent for each process effluent stream at the 
discharger's plant for each day on which a sample is collected 
under this Regulation from the stream by integration of continuous 
flow rate measurements . 

(3) Despite subsection (2), where a process effluent stream 
discharges on an intermittent basis, the daily volumes for the 
stream may be determined either by integration of continuous flow 
rate measurements or by the summation of individual batch volume 
measurements. 

•i. ., ■ ■ . ^ " 

(4) Each discharger shall use flow measurement methods that 
allow the daily volumes for process effluent streams to be 
determined to an accuracy of within plus or minus fifteen percent 

(5) Each discharger shall determine in cubic metres a daily 
volume of effluent for each building effluent stream at the 
discharger^ s plant for each day. 

(6) Each discharger shall use flow measurement methods that 
allow the daily volumes for building effluent stream to be- 
determined to an accuracy of within plus or minus twenty percent , 

(7) Each discharger shall determine in cubic metres a volume of 
effluent for each intermittent equipment cleaning effluent 
monitoring stream. Nuclear and Nuclear Associated Subcategory oily 
water separator effluent monitoring stream and Bruce Heavy Water 
Plant process effluent lagoon effluent monitoring stream at the 
discharger's plant for each day. 
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(8) Fox the purposes of subsection (7) , a volume of effluent for 
an equipment cleaning effluent monitoring stream, Nuclear 
Subcategory oily water s'eparator effluent monitoring stream and ' ". 
Bruce Heavy Water Plant, process effluent lagoon effluent 
monitoring stream, is , t,he volume that flowed past the sampling" • 
points on these streams 'during the day. . ■ , ■ /'" 

(9) Each discharger shall, nc later than the day that this 
section coraes into force; determine by calibration or confirm by 
m,eans'0'f a certified report of a registered prof essional ■ engineer 
of the Province of Ontario that each flow m,easuremBnt method used 
under subsections (2) and (3) meets the accuracy re-quirements of ■ 
subsection (4) and that' each flow m,easurement method used under 
subsection (.5)' m,eets t,he accuracy requirements of subsection (6) ,, 

(10) Where a discharger uses a new flow measurement method or 

alters an existing flow measurement method, the discharger shall 
deterra,ine by calibration or''confirm by means of a certified report' 
of a registered professional engineer o^f the P,rovince of Ontario' 
that aach new or altered .flow measurement m,ethod meets the 
accuracy re^quirements of subsections (4) or (6) , as the case may 
be, within t.wo weeks- after the day on which the new or' alte.red 
method or system is ueed. 

(11) Each discharger shall., develop and implement a maintenance 
schedule and a calibration schedule for each flow ■measurement 
system installed at the discharger's plant and shall maintain each 

flow measurem,ent system according to good operating p,ractices-.' 

(12) Each discharger shall use reasonable efforts to set up each 
flow measurem,ent system used for the purposes of this section in a 
way that permits inspection by a p,rovlncial officer, 

Calculmtio'.ii of Plant Volumes — * . . * 

27.- (1) Each discharger shall calculate, in cubic metres,, a daily 
process effluent plant volum,e for each day. 

(2) For the purposes ' O'f subsection (1), _a process effluent plant 
volume for a day is the sum O'f the daily process effluent volumes 

determined un.der section 26 fo^r -the day. 

(3) Each discharger shall calculate,, in cubic metres, .a monthly 
average process effluent plant volume for each month/ by taking 
the arithmetic mean O'f the daily process effluent plant volumes 

.calcul.ate.d under subsection (1) for- the m.onth. 

^. "' ■ ■ ■ ■' • 23 ■ • ' ' - ' ■ ■ 



I 
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(4) Each discharger shall calculate, in cubic metres, a daily 
building effluent plant volume for each day. 

(5) For the purposes of subsection (4), a building effluent 
plant volume for a day is the sum of the daily building effluent 
volumes determined under section 26 for the day. I 

(6) Each discharger shall calculate, in cubic metres, a monthly 
building effluent plant volume for each month. B 

C?) For the purposes of subsection (6), a building effluent plant 
volume for a month is the sum of the daily building effluent plantl 
volumes determined under subsection (4) for the month. | 

PART VII - STORM WATER CONTROL STUDY 

BtOTm Water Control Study 

28. -Cl) Each discharger shall complete a storm water control I 
study in respect of the discharger's plant, in accordance with the 
requirements of the Ministry of Environment and Energy publication^ 
entitled "Protocol for Conducting a Storm Water Control Study" ■ 
dated August, 1994, ■ 

(2) A discharger need not comply with subsection (1) in respect ■ 
of the discharger's plant if, ■. 

lal the plant meets the exemption criteria set out in the ■ 
^i!^^?^^.°f Environment and Energy publication entitled ■ 

I 



"Protocol for Conducting a Storm Water Control Studv", 
eta ted. spitpipt^^^i^?^^!^^^ and 



(b) the discharger notifies the Director in writing, by 

•,,,... ,., 199., that the plant meets the exemption m, 
criteria referred to in clause (a), , M 

jThe date that ie ©a© year after the day oa which this Regialafeiom 
Is filed will be inserted in clause 28(2) (b).) 



I 

Subject to siibsection (4), a discharger shall complete the ■ 
ater control study in respect of the discharger's plant by ■ 



(3) 

storm water 

199. . 



(The date that is two years after the day on which this Regulatioal 
is filed will be inserted in subsectipn 2 8(3)«) 
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=, if" 

(4) A discharger may postpone completion of the storm water * . 
control study in respect of the discharger's plant until ....... 

1, 19J? if, ( first day of 4ith. montli after filing of Regulation) 

|a| ■■ in order to meet the requirements of Part " IV^ -the 
discharger plans to make process changes, install 
• waste water treatifient facilities, implement 
* . management practicee, or make any other changes at 
the plant that would likely alter the quantity or 
(juality of stormwater discharged from the plant; and 

".^1 'the discharger notifies the Director in writing,, by 
,,....,.., 199. , of the plans referred to in clause 

■^ • - _ (a) . 

(The date. tb,at is two years after the day on which this Regulation 
is filed will be inserted in subsection 2 i C4) (b) . ) 

JS) Each discharger shall ensure that a copy of each study 
completed under this section is available to Ministry staff at the 
discharger's plant, on request, during the plant's normal office 
hours, »..'.",.'■• - . _ ■ ,/' ■ " ^ 

(6) Despite sub'Section (1) , each discharger shall analyze the 
storm water samples collected for the parameters listed in 
Bchedule 4 * ,",„".. 

PART ¥111 - RECORDS AND REPORTi . . 

"- -■" . Record 'Keeping 

29. -(1) Each discharger shall keep records, in an •electronic 
format acceptable to the Director, of all analytical results 
obtained under sections 18, 19, 21 and 25, all calculations 
performed under sections 12, 13, and 14, and all determinatione 
and calculations made or performed under sections 26 and 27. 

(2) Each discharger shall keep records of all sampling and 
analytical prO'Ceduree used in meeting the requirements O'f section 
7, including^ for each sample, the date, the time of pick-up, the 
sampling procedures used, and any incidente likely to affect the 

analytical results,,.. 

(3) Each discharger shall keep records of the' results of all 

monitoring performed 'under sections 20' and 22 to^ 24 . ■ 

'■ "' », 

25 : 
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(4) _ lach discharger shall keep records of all maintenance and 
calibration procedures performed under section 26. 

(5) Each discharger shall keep records of all problems or 
malfunctions, including those related to sampling, analyeie, acut 
lethality testing, chronic toxicity testing or flow measurement 
that result or are likely to result in a failure to comply with' a 
requirement of this Regulation, stating the date, duration and 
cause of each malfunction, and including a description of any 
remedial action taken. — 



1 



Each discharger shall keep records of any incident in whichB 
I effluent is discharged from the discharger's plant wlthoutii 

r past a saraolincr Doint ©stahl i sh^H r^n a ^^^^^^^ ^*^pt,,^«4- 



(6) 

process 

flowing past a sampling point established on a process~ef fluent 
stream in accordance with this Regulation before being discharged 
stating the date, duration, cause and nature of each incident. 

(7) Each discharger shall keep records of all process changes « 
and redirection of or changes in the character of effluent streamsi 
that affect the quality of effluent at any sampling point ^ 
established under this Regulation at the discharger^ s plant. 

C8) Each discharger shall keep records of the location of each 
sampling point established at the discharger's plant under Part 

(9) ^ Each discharger shall make each record required by this 
section as soon as reasonably possible and shall keep each such 

record for a period of three years. - 

(10) Each discharger shall ensure that all records kept under 
this section are available to Ministry staff at the discharger's 
plant, on request, during the plant's normal office houre . 

Reports Jlv"ailabl# to the F'ub'lic ^ ' 

30*- (1) On or before June 1 in each year, each discharger shall 
prepare a report relating to the previous calendar year and 
including,, . ' , ., " ' "^ ' ' ' . ... ^ 



W 



a, summary of plant loadings calculated under 
sections 12 and 13 



(b) a summary of concentrations determined under section 
14 . 
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'(c) '" a summary of the results of monitoring performed 
. ■. '' under sections 18., 19 and 21 to 25 1 

Cd) ' a summary of calculations performed under 
subsections 27(1), 27(4) and 27(6); 

(e) a summary of the concentrations or other results 
that exceeded a limit preecribed by section 15 or 

16; and . ' 

(f) a summary of the incidents in which process effluent 
was discharged from the discharger' e plant without 
flowing past a saimpling point established on a_ 
process effluent stream in accordance with this 
Regulation before being discharged. 

(2) Each discharger shall ensure that each report prepared 
under subsection (1) is available to any person, at the 
discharger's plant, on request, during the plant Vis normal office 

hO'Urs . . .' . ' . 

(3) Each discharger shall provide the Director, upon request, ' 
with a copy of any report that the discharger has prepared under 

subsection (1) . 

. ? ^^^ ' - 

EepO'rffl. to the Director - general 

31.- (1) Each discharger shall notify the Director in writing of 
any change of name or ownership of the dlBCharger's plant 
occurring after ...... .., 199., within thirty days after the end 

of the month in which the change occurs. 

CTh© date thmt is th© day on whieh this Regulation ia filad will 
be inserted in subsection 31(1)) 

(2) Each discharger shall notify the Director in writing of any 
process change or redirection of or change in the character of an 
effluent stream that affects the quality of effluent at any 
sampling point established under this Regulation at the 
diecharger's plant, within thirty days of the cha.nge or 
redirection. ■ ' '" 

(3) A discharger need not comply with subsection (2) where the 
effect of the change or redirection on effluent C[uality is of less 
than one week's duration. 

' ■ ' . . 27 - . ■,. ' . . 
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Meports to the Director on Compliance with Section € and Part IV 

32».{i) Each diaeharger shall report any incident in which 
process effluent is diecharged from the diacharger4 pl^twithont 
flowing past a sampling point eetabliehad on a prooese effluent ■ 
etream m acoordance with this Regulation before being discharged:" 

i^Llr ^hf^ ^^^ charger shall report any concentration or other 
result that exceeds a limit prescribed by section 15 or 16. 

(3) A report required under subsection (1) or (2) shall be 
given orally, as soon as reasonably possible, and in writinq as 
soon as reasonably possible. . ^ xii wxiting, as 

Quarterly Reports to the Director 

- ■ * . 

33.-U) No later than forty-five days after the end of each 
quarter each dxscharger shall submit a report to the Director 
containing information relating to the discharger's plant 
throughout the quarter as required by subsections (3) to (9). 

(2) A report under this section shall be submitted both in an 
aen^^^?"^*'/*''"'^^ acceptable to the Director and in hard copy 
Inri?^fd'brthe"discharger" '°""'"' acceptable to the Dire^Lr 

■^\ ^ ^ report under this section shall include all information 
included m a report given under section 32 during the qSI^ter 

i1i>-^ ^^^^ discharger shall report, for each month in the 
^^5^=^ ^i ^^® monthly average plant loadings and the highest and 
lowest daily plant loadings calculated under section 12 for each 
limited parameter and the quarterly plant loadings calculated 
under section 13 for, each Schedule 3 assessment parameter 

i^L^- ^^^!? discharger shall report, for each month in the 
?^^f. ^',^^* monthly average concentration calculated under 
section 14 and the highest and lowest analytical results obtained 
under sections 18 and 19 for each limited parameter inlalh 
effluent monitoring stream at the discharger's plant. 

i«^^«^^*?i^ discharger shall report, for each month in the 
quarter, the monthly average process effluent plant volume and the 
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highest aiid lowest daily process effluent plant vclumes calculated 
under section 27 . ■ ' 

(7) Each discharger shall report, for each month in the 
quarter, the monthly building effluent plant volume calculated 

under section 2.7. "■,■'- ■ 

(8) Each discharger shall report the dates in each month in the 
quarter on which process effluent and by building effluent was ^ 
discharged from the diBchargers plant. . . .... 

(9) Each discharger shall report, for each month in the quarter, 
the highest and lowest pH results obtained imder section 21 for 
each procees effluent monitoring stream at the discharger^ s plant. 

Reports t© the Director on Chronie Toxicity Testing 

34.- (1) Each discharger shall report to the Director the results 
of all monitoring performed under section 24, together with the 
date on which each eample was picked-up, no later than sixty days 
after the end of each semi-annual period in which the monitoring 
was perf o^rnied . •' . ''".■',■■■'. 

(2) ' A report under subsection (1) shall include a plot of 
percentage reduction in growth or reproduction against the 
logarithm of test concentration and shall includfi a calculation of 
; the concentration at which a twenty-five percent reduction m 
growth or reproduetion would occur. , 
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PART IX - COMPLIANCE 

Campliance Dates , . ^, - 

35.. ■ Each discharger o^f .a plant shall .comply with, _ ■ • .. •' 

(a) section 6 by liiillaipiiliiiiif^if^^li^^ 
■ ^' " ) ' ■■■■■■ "■ ■■■ ■■■■■■■■■ ■■■■■■■■■^■■■' ■——■-' - ■ ■■ ■■■■ ^- ■•■■■ - ■■■■ - - ■■■■■■ ■■■-••■-■ 



(b) subsection 8(1) by . , 19,9__>' 

(c) subsection 9-(l) by • , _ J'_ , ___ , 199 ;' 

(d) subsection 3 {3) by \^ * , 19.9 ; (Quench/Seal Water) 

(e) Part IV by January 1, 1998 ( iS|i^|§i|ig|gg^ 

and , ■■ ' ""■ ' " "' ". "'[ '. • 

»„,■ ■ 

Cf)- Part V and VI; by / 199 ., : 



(The ' dm t a that is 9 daye after the day on, which this Ragmlation 
is filed will be inserted in subsection 3 5 Cf)^ 35 (b) and 10 days 
after Regulation is filed will be inserted in s'libseGtion 35 (e),)- 

*: J'^nvL^xy. X.f X$S7 ia. 1 year before seetion 6 activated 



, . PART X - REVOCATION 

, ; Revocation ProviBion,s " ' . - .- 

36 -CD' Ontario' Regulation 726 /8J is revoked on **...,«,,*.,, .., 199.. 

(The date that is 9 days after the day on which this Regulation is 
filed will be inserted in section 36,, ) . ^• 

(2) Subsections 22(13), 22(14), 22(19) and 22(20) are revoked oi 

«,«.,,,.., 199.. (in:Be,rt first day O'f fourth year after ■f,iling') 

■;/ ^ - _. , ■ ■ . ^ . 

REGDR6.EPG/941117/cr ■' . -■ -^ "\. ^. ' ' ^. ."-■"• 
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Schedule 1 _^ , 
LIST OF REGtJLATED PLANTS 



Plant Name 


Location 


Ow2ier as of | 
September 1, | 
1994 1 


Wmmmtl M'is^mm^^mmw 






Atikokan TGS 


Atikokan 


Ontario Hydro 


J.C. Keith TGS 


Windsor 


Ontario Hydro 


Lakeview TGS 


Mississauga 


Ontario Hydro 


Lambton TGS 


Court right 


Ontario Hydro 


' 

Lennox TGS S . Fredricksburg 


Ontario Hydro 


Nanticoke TGS 


Nanticoke 


Ontario Hydro 


R.L. Hearn TGS 


Toronto 


Ontario Hydro 


Thunder Bay TGS 


Thunder Bay 


Ontario Hydro 


mmmlm&^ m^mm^^mm^^w 






Bruce NGS-A 


Tiverton 


Ontario Hydro 


: 

Bruce NGS-B 


Tiverton 


Ontario Hydro 


Darlington NGS 


Darlington 


Ontario Hydro 


Darlington NGS 
(Construction) 


Darlington 


Ontario Hydro 


Pickering NGS-A and B 


Pickering 


Ontario Hydro 


B.mmmm±m^^>^ faeilifei©© 






Bruce Heavy Water Plant - 
Bruce Heavy Water Division 


Tiverton 


Ontario Hydro 


Bruce Nuclear Power 
Development - Nuclear Waste 
& Environmental Services 
Division 


Tiverton 


Ontario kydro 



Legend: TGS = Thermal Generating Station (Fossil fuelled) 
NGS - Nuclear Generating Station (Nuclear powered) 
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iSchedule 2 
Process If fluent Limits ant Monitoring 



Preqtieney 



PLANTS: All Plants Listed in SGhidule 1 under Fossil Subcategory 
Efiyent Streams^ Ash Transport Water Efffloent. 




ATG 


Pirimeter 


Monitoring 
Frequeney 


Daily 

Concintratlon 
Limit 


Monthly 
Average 

ConGentration 

Umit 


mg/L 


mg/L 


Coilumri 1 


Golumn 2 


Column 3 


Colymn 4 


8 


Total Syspended Solids 


D 


70.0 


2i.O 


9 


Alumiinumi* 


W 


13.0 


4.i0 


9a 


Iron 


w 


2.50 


1.,0 



ixplanatory notis: 

D - = Daily. - ■ . 

W = Weekly "... 

ATG s Analytical Test Group * " 

mg/L — milligrams per litre 

= Applicabl© to all ash traniport water effluent and efflyent from these water treatment 
that use aluminum eomaining watir treatment chemicals. ' 
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Proeess Effluent LinitB aad Monitoring Freg[ii«acy 



PLAINITS*: Lambton TGS, Lakevi0w TGS and Nanti^^^ 

Effluent Streams: Asli Quenoh Water and Boiler Seal Water or a eombiiiation 

of both. 


ATG 


i 

^ ■ *'■ Paraimeter 


i - 

Monitoring 
Frequency 


Daily 

Concsntratiion 
Limit 


Monthly 
Averagi 

ConGentration 

Limit 


■ mg/L 


mg/L 


Columiin.l 


Colunin 2 


Columnj 3 


Column 4 


8 


Total Suspended Solids 


D 


70.0 


2i.O 


9 


Aluminum 


W 


13.0 


4.50 


9a 


Iron 


W 


2.60 


1.0 



Explanatory notes: 

D ' = Daily ."'•*=". 

W ^ Weekly . ' ' ^- . • 

ATG « Analytical Test Group 

mg/L = mllligranns per litre 

• s Scheduii effective on first day after two years from date of filing. 



i 
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Soliedule 2 
Process If fluent Liaiite and Monitoriag Pregiiency 



PLANT: Lambton TGS 

Effluent Stream: Coal Pile Effruent and Equrpment Cleatiing Effluent 



ATG 



9a 



Parameter 



Column 1 



Total Suspended Solids (TSS) 



Aluminum 



Iron 



l4onitdring 
lency 



Column 2 



W 



W 



W 



Daily 

Concentration 

Limit 



Column 3 



70.0 



13.0 



2.50 



Monthly 

Average 

Concentration 

Limit 



Colymn 4 



25.0 



4.50 



1.0 



Explanatory notes: : < . . 

0-- - Daily • . , - ' ■ . ' ^ ' ■ '''"'." „.. 

■'* " -Weekly ^ ' 

ATG =s Analytical Test Groyp . « • 

mg/L s milligrams per litre « . 

'i " ^ . .1 ^ 

• Sebediile 1. ' ■ 
mcmxmmm Bfflii^t MmL^m and Itonltoring Frequenoy 



PLANTS: All Plants Listed in Schedule 1 

Effluent Stream: Coal Pile Effluent. Equipment Gleaning Effluent 



ATG 



8 
9a 



Parameter 



Monitoring 
iuency 



Column 1 



Total Suspended Solids (TSSI 



Iron 



Explanato^n^sT^^^***^^^ 
D = Dally 

ATG — Analytioal Test Group 
mg/L = milligrams per litre 




Daily 

Concentration 

Umit 



Monthly 

Average 

Concentration 

Urnit 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
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Process Ef flmeat LljiiitB asd Monitoring Frec[iieney 



I PLANTS: All Plants Listed in Sctiedule 1 under the Fossil Subcategory 
Effluent Streams: Oily Water Separators 



ATG 



Parameter 



Columri 1 



25 Oil and Grease 



Monitoring 

Frequiency 



Column 2 



W 



Daily 

Concentration 
Limit 



mg/L 



Column 3 



29.0 



Monthly 

Average 

Cpncentration 

Limit 



mg/L 



Column 4 



13.0 



'ExipianatOiry notes; 

W ^ Weekly 

ATQ = AnalytioarTest Group 

mg/L » milligrams per iitri 
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I 



I 


Sckedule 2 
BTocmaa Ef fliient Liaiitfl mnd Monitoring FreqiienGy 


• ■ ■'■? 


PLAMTS: All Plants listed In Scliedute 1 under Nuclear Subcategory 

iffluent Stream: Radioactive Liquid Waste Management System Tank Effluent 




ATG 


• 

Parameter 


i; 

Monltonng 
FrequenGy 


Daily 

Concentration 

Limit 


Monthly 

Average 

Concentration 

Limit 


mg/L 


mg/L 




^Columni 1 


Column 2 


Column 3 


Coiiymn 4 ■ 


6 


Total Phosphorus 


W 


• ^ 


1.0 




8 


Total Suspended Solids |TSS| 


D 


73.0 


21.0 


9 


Zinc 


W 


1.0 


0.50 


^H 


9, 


Iron 


W 


9.0 


3.0 


1- 


Oil and grease 


W : 


3©.0 


13.0 


4 


Explar 

D 

W 

ATG 

mg/L 


tatory notes: 
SE Dally 
= Weekly 

= Analytical Test Group 
^ milligrams per litre 












ajiiip 
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Si .. • ' ■ "■ " j'. 

. ■ «, •» '".■*.. 

. i. " ' ' "■■■■■' ., ■ m. 

EcheduXe 2 ' '' ' ■ 
Prdeegg Effluent Llnits mnd Monitoring Frec|U^i.ey 



PLANTS: All Plants listed In Schedyl© 1 under NuGlear and Assooiatfd 
Subcategory . ^ 

Effluent Streams: Qily Water Separators . ; 



ATG 



25 



Piraraeter 



Column 1 



Oil and Grease 



Monitcrring 
lenoy 



Column 2 



Concentration 
Limit 



mg/L 



Column 3 



15.0 



Monthly 

Average 

Concentration 

Limit 



mg/L 



Column 4 



Explanatory notes: f i * «, 

D - Dally * • 

ATG - Analytical Test Group 

mg/L - milligrams per litre . . 

SebeduLle 2 
Procesa Eff liient IiimitB and JJoaitoring. Fgtiqiiency 



PLANTS: All Plants Listed in Schedule 1 under Nuclear Subcategory and 

Associated Faciiities 
Effluent Stream: Water Treatment Plant Effluent _^„^_ 



T 



ATG 



Parameter 



Monitoring 
Frequency 



Concentiation 

Umft 



Column 1 



Total Suspended Solids 



3a 



Aluminum^ 



Iron 



Column 2 



W 



W 



mg/l. 



Monthly 

Average 

Concentration 

Limit 



Column 3 



70.0 



13*0 



2.50 



Column 4 



25.0 



4.50 



1.0 



Explanatory notes: '~~ 

D - Daily . \ ^ ,. ■',_'. 

W = Weekly 

ATG = Analytical Test Group , :• . . 

mg/L = milligrams per litre ^ 

• = Applicable ony to effluent from those water treatment plants that use aluminum containing water 
treatment chemicals. 



I 
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Schedule 2 



I 
t 



., 


Sfflueat; LimitB 


and Monitoring Frequ^icy 






PLANTi Bruce Heavy Water Plant, 
Effluent Streams: Process ifflueiit 


Bruce Heavy Water Division 

r Process Effluent Lagoon Effluent 




ATG 


Parameter 


Monitoring 
Frequency 


Daily 

Concentration 

Limit 


Monthly 

Average 

Concentration 

Limit 




mg/L 


mg/L 




Column 1 


Colymn 2 


Colymn 3 


Column' 4 




1 5 Sulphide 


D 


0.8 


• 




Explanatory notes: 

D = Daily 

ATG = Analytical Test Group 

mg/L = milligrams per litre 


,, 




■t. 


* . 


1 



I 
I 
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Si . " . ■ * " 

' ■ ■ ; ■ . ^ ,. iohedul© 2 ■■•.'' .,_ 

FroceBS Ef f Im^at Limits amd Monitoring FpeqpenGy 



PLANT: Darlington NOS 

Effluent Streams: Indystrial Sewage Treatme^^^ 




Paramoter . _ 


Monitoring 

Frequency 


Daily 

Concentration 

Limit 


Monthly 

Average 

Concentration 

Limit 


ATG 


mg/l. 


mg/L 




Column 1 


Columni 2 


Column 3 


Column: 4 


1a 


Biochemical Oxygen Demand |5 day) 


W 


- 


25.0 


4i 


Ammonia plus Ammonium 


W 


- 


7.0 1 


6 


Total phosphorus 


W 


- 


4.6 1 


8 


Total Suspended solids 


D 


■44.0 "' 


18.0 1 


2S 


Oil and grease 


W 


38.0' 


12.0 II 



ixplanatory notes 

D ■ . ^ Daily 

W ■ ^ Weekly 

ATG s Analytical Ttst Group 

mg/L ^ milligrams per litre 



3 9 



Draf't EPOS Regulmtions O'eb.2'0i/94 

Sclipdiiile 2. • " ^ 

PfCieeBs Effluent Linits and Monitoring Frequency 



PLANT: Bruo@ Nuclear Power DevGlopnieirit - Nuoiear Waste ii 

Environmental Seryioei Division 
Effiyent Stream: Industrial Sewage Treatment Plant Effluent 


ATG 


Parameter 


Monitoring 
Frequency 


Dally 

Coricentration 

Limit 


Monthly 

Average 

Concentration 

Limit 


mg/L 


mg/L 1 


Coluimn 1 


Column 2 


Column 3 


Column 4 


1a 


Biochemical Oxygen Demand (5 day) 


W 




25.0 


4a 


Ammonia plus Ammonium 


W 


- ^ 


7.0 


6 


Total phosphorus 


W 


.- 


1.0 


8 


Total Suspended solids 


D 


44.0 


18.0 


UL. 


Oil and grease 


W 


38.0 


12.0 



fxplanat'ory notes: 

P :=. 'Daily , . 

W = Weekly 

ATG '^ Analyt:ical Test GrO'Up 

mg/L B milligrams per litre 
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Priift 1P@S Regulations OGt.20/S4 



BmUdiiie Ef f Im^t 

.Asses.siK^.t Moni'to'dng' :Re(pilr'eEi@zi.ti 



PLAISITS: All Plants listed in Schedule 1 






< 

ATG 


• Parameter 


Monitoring 
Frequeney 


■^ 




Column 1 


Column 2 


8 


Total Suspended Solids 


CI 


25 


Oil and grease 


CI 



EKplanatorv notes* 

Q =■ Quarterly 

ATO = Analytical Test Group 



I * ' ' *: 



"4* 



Draft mWQB R«srul«ti©ii: Oct.20/S4 



•*=" 



Sehodule 4 

Storm Wattr Centrol Study 

Assiessmsnt lAonitoring Raquiraments 

PLAIMTS: All Plants listed in Sohaduie 1 



ATG 



Sa 



25 



Paramiter 



Column 1 



Hydrogin ion |pH| 



Total Suspended Solids 



Irori 



Oil and grease 



27 



Polyehlorinatid liphinyls 



Legend!: 

ATG - Analytical Test Group 
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Appendix 1 - MISA Monitoring Data 



B MISA Monitorlrig Data 



B.1 Reporting 

* . 

Each sector plant site was required under the EPOS 
monitoring regulation to report results to the Minist;ry Regional 
Office within 60 to 90 days of sample collection using Ministry 
eupplied computer diskettes customized for each plant in the 
sector. The diekettes were checked by Ministry regional 
operations prior to being transferred to the Ministry Sample 
Information System (SIS) database. Any corrections/resubmissions 
were handled in the same fashion. 



B.2 Database Size 

In total, approximately* 43 0, 000 data points were' collected 
over the 12 month monitoring period. The following table 
provides a count of the concentration, flow and QA/QC! data 
collected according to the effluent stream class , Intake data 
were provided voluntarily by some EPGS sites. 



Count of Effluent Data According to Stream Class and Data Type 
Effluent Concentration Data Inolude pH and Conductivity 



Stroant Class 


Cone. 


Flow 


QA/QC 


Temp. 


AT - Ash Transport 


2iJ84 


5,581 


2,478 


N/A 


BB - Boiler Blowdown 


S2,86S 


6,047 


3,287 


N/A 


BE - Buildiingi Effluent 


1 7,647 


1 ,,i1 9 


8 


N/A 


CP • Coal Pile Effluent 


4,873 


888 


55i 


N/A 


EC - Equipment Cleaning 


2456 


288 


48 


N/A 


EO - Emergency Overflow ■ 


736 


118 


N/A 


N/A 


NS - Neutralization Sump 


S5,031 


13,180 


14,660 


N/A 


OT - Cooling Water 


7654 


4,082 


285 


31,983 


OW - Oily Water Separator 


ie,13i 


6,178 


3,749 


N/A 


PR - Process Effluent 


41,159 


8,979 


6,970 


N/A 


RL - Radioactive Liquid Waste Tanks 


12J1i 


2,852 


7,643 


N/A 


SW - Storm Water 


1 1 ,970 


4,646 


340 


N/A 


WD - Waste Disposal Site 


728 


ee 


HiA 


N/A 


RG - Rain Gauge 


N/A 


5.983 


N/A 


N/A 


Total Effltiont Data 


260,553 


61,837 


40,027 


PI/A 


IN - Intake 


29,123 


910 


5,572 


9,848 


Total Momtomg Data 


278,676 


62,747 


45,589 


41,831 


Brand Total ^ 429,853 











N/A ^ Not Applicable 



B- 1 



' ^ Appendix B - MISA Mdnltoring Data 

B.,3 Quality Assurance/Quality Control- (Q'A/QC) " , ,, 

In order to insure that the quality of the data collected 
were reliable, the monitoring regulation also required that the 
plant sites collect and analyze field and laboratory QA/QC 
samples. Field QA/QC saitiplee included duplicate samples, 
travelling blank samples and travelling spiked . blank samples 
which ware collected on a monthly or quarterly basis, depending 
on the parameter » „ »,. . " - • • 

A detailed assesement of the QA/QC data collected is 
contained in a separate report entitled: "Report on the 
Assessment of the Quality Assurance & Quality Control (QA/QC) 
Data for the Electric Power Generation Sector (EPQS)"*. The 
report evaluates and identifies effluent data which are 
unreliable or questionable. ^ 

m -■ 

Some primary concerns identified in the QA/QC report arei 

• It was discovered during the monitoring period that samples 
collected using automatic samplers were subject tO' ^ ■ 
contamination- due to leaching of phenol ics from sampler 
txibing and o-rings. Based on the levels of contamination 
found, data where the average concentration of phenolics 
(4AAPi is less than or equal to 5 ug/L are considered to be 
unreliable, Phenolics (4:AAP') averages o^f ■less than- or equal 

- , to 20 ug/L are considered to be overestimated. Phenolics 

(4AAP) results for effluents where the average was above 2 
ug/li were, accepted as reliable^. 

• Polychlorinated biphenyl (PCB) data collected at sixteen of 
the Ontario Hydro sites are considered to be overestimated 
&ue to high recoveries (average = 170%) from travelling 
spiked blank quality control . samples , These sites are 
indicated in the sector summary table for PCBs (Table 47) . 
All of these sites used a common laboratory for analysis of 
PCB.S. 



B«4 Preeentatioa of Monitoriag Data 

Data collected for the EPG8 are preeented in table format at 

the back of this appendix,, ' -'•..," ■ . .. 

Only "priority 1" parameters are included in the 
concentration and loading tables in this report unless specified ; 
otherwise. A parameter is designated as "priority 1" 'unless a 
statistically determined 0.90 proportion of the data are less 
than the RMDL for that particular parameter at a 95% confidence 
level. 
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i ' . Appendix 1 - MISA Monitoring Data 

The tabulated concentrations are arithmetic mean -values* 

Loadings are mean daily figures calculated from the product of 
flow and concentration as recorded' for each monitored day. 
Annual loadings ware calculated by summing, for each etream, the 
product of the number of days of effluent discharge iLnd the 
average, daily loading for a parameter. Typical daily loadings 
for a site were calculated by dividing the annual loadings by 365 
days.- 

For process streams only, there was a legal obligation to 
report flow whenever one existed i therefore, annual loadings have 
been calculated using, the frequency of flow reporting as the 
indicator of operational days. Annual loadings are calculated 
from the product of daily mean loading multiplied by the number 
of days of effluent discharge. 

„ Loading values shown as '"-", represent 'less than one gram per 
day or an absence of Goncentration or flow data from which to 
calculate loadings . Concentration/loading entries shown as " - " 
may also indicate that the parameter was not detected as . a 
priority 1 parameter. Parameters detected less frequently than 
this were omitted on grounds that they were very likely results 
caused by very rare or events. 

Concentration summary tables for special interest parameters 
such as PCB'S, mercury, dioxins/furans and arsenic used a less 
selective inclusion criteria. Tables for -these parameters 
present all data collected for an effluent where the parameter ' ,. 

was detected at least once. . _ ' _ 

Units used for concentration data are as for the RMDLe 
listed on the tables. Units of flow are in cubic metres per 24 
hour period of the monitoring day. Loadings are in kilograms per 
operating day, unless otherwise stated. ' ' - \ 

The number of data points used in the calculation of mean 
values for a parameter may vary from ■■4 tO' 365.. This affects .the 
confidence limits which can be placed in the figures, more data 
implying narrower confidence limits. Conventional parameters .. 
such as suspended solids, etc., and flow had the most data 
points. The legally required frequencies of measurement are 
listed in the schedules in the monitoring regulation^. 
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' TAB^UE 1 . 

EPG Sector - Fossil Fueled Stations - Concentratioiis 
Ash Transport(AT) Streams - Uoits as per RMDL 



Appendix B - MISA Monitoring Data Summary 





'. 












Thuider 


" .> : ' ■•-,:•'■ '' '■■ 


Slatioi : 


Atitokin 


Lakeview 


LambtOB 


Nanticoke 


Naiticoke 


Bay 






TOS 


TGS 


TOS 


TGS 


TGS 


TOS 


' " ■"" ^ - .. 


Control Point : 


AT 0200 


AT 0200 


AT 0800 


AT 01 00 


PR §300 


AT 0200 


ATQ PARAMETER 


RMDL 














1 COD 


10 mg/L 


14.8' 


= 


- 


— 


, ."- 


29.6 


2 Cyanide Total 


0.005 mg/L 


- 


OJl 


.& - 


•^ 


■*" . 


— 


3pH . 




7.9 


■ 9.1 


7.44 


10.7 


8.19 


7.27 


4 Ammonia plus Amtnoiiliiiii 


0.25 mg»l^ 


0.994 


- 


- 


5.97 


— 


— 


Total KjeWahl nitrogen 


0.5 mg/L 


0.819 


0.735 


-' 


7.41 


0.762 


0.661 


Nilrate+NiUrite 


.- 0.25 mg/L 


- 


0.97 


0.469 


0.363 


1J3 


— 


S DOC 


' 0.S mg/L 


6.06 


3.36 


2.08 


1.27 


3.09 


11.6 


- TOC 


5 mg/L 


6.46 


- 


- 


■ — 


3.56 


12.6 


6 Total phosphorus 


0.1 mg/L 


0.235 


0.081 


2.28 


— 


0.114 


0.071 


7 Conductance 


iiS/cm 


268 


618 


428 


855 


523 


264 


S Total sospended solids 


S mg/L 


10.8 


14.3 


10.5 


17.2 1 


102 


10.5 


9 Aluminum 


30 ug/L 


2200 


649 


504 


1220 


1930 


1010 


Boron 


SOug/L 


179 


142 


47.3 


1770 


126 


186 


■ Cadmium - . 


2 ugL 


2.04 


2.2 


2.33 


2.31 


2.18 


2.27 


Chromium 


20 ug/L 


- 


- 


- 


42.9 


— 


20.8 


Copper 


10 ug/L 


7.11 


939 


ILl 


6.38 


H.7 


16.8 


Litliiim 


50 ug/L 


- 


33.8 


•*■ 


244 


= 


i ■ "" 


MoIyMeEiin 


20 ug/L 


20.8 


. — 


•* 


184 


"• 


*— 


Nickel 


20 ugt 


21J 


= 


" 


— 


" 


24 


Strontium 


20 ug/L 


427 


243 


163 


2000 


4940 


486 


Vanadiuna 


30 ug/L 


- 


- 


— 


101 


— 


■" 


■ Zinc 


10 Mg/L 


12J 


S.83 


13.8 


-" 


73J 


ISJ 


El Iron, Unfillered Total 


20 ug/L 


369 


259 


226, 


41.3 


1530 


521 


10 Antimony 


5 ug/L 


' " *" , 


'^ 


— 


5.78 


"~ 


■*• 


Arsenic 


5 ug/L 


«•" ' 


.!«.■ 


— 


— 


-- 


-. *•■- 


Selenium 


5 iigt 


- 


— . 


— 


48.9 


—■ 


■^ 


11 Chromium (hemvalenl) 


li iigi^ 


8.94 


■^ 


■ _ 


*" 


■" 


** 


12 Mercuty 


0.1 ug/L 


0.119 


— 


— 


"" 


— 


0281 


14 Phenolics (4AAP) 


2 uf/L 


100 


^ 


"" 


2.02 


~" 


45 


. m BruiaGdschlcrQSiethan? 


0.8 ug/L 


_ ■ '■' ■»•:' 


IMtt 


■— 


— 


i-tj 


"^ 


Chloroform 


0.7 ug/L 


- 


.iJ 


■— 


— 


.■■' — • 


13.7 


Metliylene chloride 


* 1.3 ug/L 


424 


— . 


sp»* 


'^■■ 


, — ■■ 


3,71 


TCcMorofluoroinetfiiEe 


1 Ug/L , 


,-*. 


.W>! 


121 


~" 


■" 


^ 


17 Toluene 


0.5 ii§^ 


■■ — 


■■ ' — ■ •• 


~ 


— 


— 


4.43 


25 Oil and grease 


I mg/L 


2.11 


— ■ 


1.68 


1.06 


L88 


1.6 


". ■' Mow ■ 


m^/day 


2030 


4260 


2320 


42900 t 


1170 


2650 



Note: All flows are contiiiotiscKept PR 0300 at Nanticoke TGS. 

PR 0300 is a control point where bacMlush water from tlie ash transport line is sampled, 
t Nanticoke ash transport water S3^lem was changed in January 1993. Average flow measiired over Ihe period. 
Jan/93 - May/93 was 14,534 miiay. Average TSS coeceitralion was 5.5 mg/L. maximum was 33 mg/L. 

. - i-s , ••'■•' - ■■ '■ .- " '. •-/■ ; 
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TABLE 2 

EPG Sector - Fossil Fueled Stations - Loadiegs (kg/day) V 

Ask TraEsport (AT) Streams , 



'•'. 




* 








ThundOT 


Slation : 


Atikokan 


Lakeview 


Lambton 


Nanticoke 


Naiticoke 


Biy 


■■ 


TGS 


TOS 


TGS 


TGS 


TGS 


TOS 


Control Poini : 


AT 0200 


AT 0200 


AT 0800 


AT 0100 


PR 0300 


AT 0200 


ATO PARiy^EriiR 














1 COD 


22.9 


- 


- 


. — 


— 


113 


2 Cyanide Total 


- 


0.034 


- 


- 


- 


— 


4 Ammoiia plus Ammonium 


2.24 


- 


- 


2S4 


— 


— 


Nitrate +Nitrile 


- 


42 


1.08 


15.7 


1.42 


— 


Total KjeldaM nitrogen 


1.67 


322 


- 


351 


0.684 


1.71 


5 DOC 


12.1 


15.1 


4.96 


53.2 


3J6 


32.1 


TOC 


12.8 


- 


- 


- 


4.61 


34.8 


6 Tolal ph«Mphoriis 


0.514 


0.332 


3.95 


- 


0.115 


0.192 


S Total siispended solids 


22.f 


68.9 


24.6 


830 


167 


28.1 


9 AluDomuDi 


4.83 


2.71 


0.882 


53.4 


2.04 


2.73 


Boron 


0.379 


0J67 


0.108 


76.4 


0.1 


0.461 


. C^dmiim 


0.004 


0.009 


0.005 


0.092 


0.002 


= 0.006 


Chyromlinn t 


-' 


- . 


- 


1.88 


- 


0.056 


■Cta»pp«r '' j__ 


0.013 


0.042 


0.^7 


0JS5 


0.012 


0.043 


Lithium 


- 


0.143 


- 


10.5 


— . 


— 


MolyMeiwm 


0.042 


- 


- 


7,96 


— 


— 


Nickel 


0.041 


- 


— 


— 


" 


0.065 


StrontiuBi i, , 


0,926 


0.972 


0.385 


87.3 


5.49 


1.32 


Vanadium , 


_ 


- 


- 


4.37 


- 


— 


'■' Zinc 


§.02 


0.041 


0.038 


- 


0.091 


o.oss 


El Iron, Unfiltered Total 


0.572 


1.25 


0.502 


1.92 


2.01 


1.43 


10 Aniimony 


- 


— 


— 


0J39 


— 


~" 


Arisenic 


- 


0.037 


- 


— 


— 


— 


Seleniim 


- 


. - 


— 


2.14 


— 


"^ 


11 Chromium (hexavatenl) 


f.019 


- 


'— 


— 


= 


'— 


12 Mercufy 


- 


— 


— 


— 


— 


0.001 


14PheiioUcs(4AAP) 


0.209 


- 


— 


0.068 


-* 


0.165 


16 Bromodiciloromethaiie 


- 


0.005 


— 


— 


— 


— 


Chloroform 


- 


i.018 


- 


- 


- 


0.04 


Methylene chloride 


0.01 


- 


— 


— 


, — 


0.01 


TricMoroijioromethiie 


-?■ 


— 


0.003 


— 


"■ 


— 


17 Toluene 


' .i »!■ 


- 


— 


~ 


— 


0J14 


2S Oil and grease 


4.9 


- 


3J4 


43.8 


^ 2J4 


4,32 



Note: All Dows are eonliMous except PR 0300 at Nanticoke TGS, 

PR 0300 is a control poiit for samping of tackfltirii mam from the ash traiisport Hie. 
Loadings l«s than O.i01 kg/day are not shoTOi. 
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' TABLE 3 

EPG Sector ~ Fossil Fiieled Stations - Conceetmtions 
Coal Pile (CP) Streams - Units as per RMDL 



^„ _.^ — , 




M 














Thunder 




Slatiom 


Atikokan 


Lakeview 


Lakeview 


Lambton 


Lambton 


Nanticoke 


Nanticoke 


Bay 






TGS 


TOS 


TGS 


TGS 


TGS 


TGS 


TGS 


TGS 


*' 


^nlrol Point : 


a* 0400 


CP1700 


CP1800 


CT 1000 


CT 1100 


CP2000 


CT 2100 


CP0700 


ATO PARAMETER 


RMDL 
















r ' ■ '' 


. 1 COD 


10 mg/L 


- 


- 


30 


— 


— 


— * ■ 


--f . 


^ 


3 pH 




7.9 


7.31 


8.55 


4.17 


7.91 


7.79 


7.84 


7.52 


4 Ammomia p]us Ammooitim 


025 mg/L 


627 


0.387 


229 


0.309 


- 


— 


0288 


~" ■ 


Total Kjeldalil nitrogen 


OJ mgiC 


2.17 


6.72 


2.55 


0.602 


— 


5.75 


IJ 


1.49 


Nitrate +Nitrile 


02S ffli/L 


_ 


0.612 


1.03 


0284 


— 


0.418 


0.778 


~ 


5 DOC 


0.5 m^ 


76,7 


9.73 


3.78 


2.59 


227 


3.63 


3.48 


623 


'" ■ Toc . :' ■ 


S m§l- 


83.1 


25,5 


- 


— 


— 


43.4 


7.01 


7.94 


6 Total phosphoris * 


0.1 mg/L 


0.55 


0.19 


- 


0232 


0.125 


0.463 


0206 


-— 


7 ConductaMe 


uS^/cm 


235 


1670 


1580 


1980 


2190 


1080 


1010 


665 


" 8 Total suspended sollis 


5 mg/L 


1240 


555 


11.9 


9720 


6.83 


1480 


314 


44.9 


9 AlumlnMm 


30 ug/L 


11400 


873 


279 


14300 


200 


4600 


2070 


1510 


Boron 


50 ug/L 


897 


881 


704 


1610 


13900 


184 


261 


2220 


Cadmiuna ', 


2 ug/L 


2.71 


2.37 


2.56 


3J8 


— 


3.42 


3S 


5.08 


Chromiyitt 


20 yg/L 


- 


- 


— 


"•.■ 


' ■" 


"- 


■ '** 


20.8 


Cobalt 


. 20 ig/L 


- 


28.S 


— 


48 


M 


**. 


■" 




Copper 


10 ug^ 


46.9 


20.4 


11.1 


181 


9.58 


42J 


17J 


13.8 
40 


Lead 


. 30 ug/L 


55.7 


— 


~ 


■~ 


^^ 


^^ 




Lithium 


50 ug/L 


- 


143 


119 


ISO 


1230 


= 


:^ 


^^" 


Molybdenum , 


20 ug^ 


- 


22.5 


18.9 


— 


184 


"- 


^ 


■^ 


Nickel 


20 ugtt^ 


31.4 


55 


n2 


91J 


= 


20.8 


■" 


47J 


Strontium 


20 ug/L 


875 


1470 


1300 


3280 


4410 


2400 


2340 


787 


Thallium 


30 ug/L 


- 


- 


- 


103 


— 


■ = 


"^ 


" 


Zinc 


10u|/L 


53 


231 


135 


519 


1L6 


64.1 


70.6 


23.4 


El Iron, Unriltered Total 


20ig/L 


5150 


5300 


365 


50«00 


268 


8580 


3650 


12300 


10 Arsenic 




- 


921 


= 


— 


~ 


8J5 


5 




11 Chromiuin (heMvalent) 

12 Mereury 


10 U|/L 

0;.l UgA^ 


32J 


0.097 


- 


13.9 


mn 


0.1S4 


- 


0.167 
12.8 


14 PfcenoliM (4AAP) 


.2 ug/L 


12.6 


— 


— 


~ 


■^ 


"^ 




25 Oil and pease 


1 mg/L 


1.07 


18.9 


3.42 


6J4 


6i2 


7.77 


2.86 


5.43 


■ Flow 


M^/day or event 


11.7 


1530 


2940 


2650 


157 


39854 


3200 


319 


Mote : Underlined Control Points were monitored once per montli, are iptream of direct dischar|es 


and are further treated. 




" 



Flows are aproidioale iveragcs. 
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Appendix B ■ MISA Monitoring Data Summary 



TABLE 4 



EPG Sector - Fossil Fueled Stations - Loadings (kg/day or event) 
Coat Pile (CP) Streams 



'^ r 






. "■ 










Thunder 


Station : 


Atlkokan 


Lakeview 


Lakeview 


Lambton 


Lambton 


Nanticoke 


Nanticoke 


Bay 




TGS 


TGS 


TGS 


TGS 


TGS 


TGS 


TOS 


TGS 


Control PoiDt: 


CPIMOO 


CP 1700 


CP1800 


CPIOOO 


CTllOO 


CT2000 


CP2100 


CP0700 


ATG PARAMblMR 


















1 COD 


— ^ 


ra*:i 


«i- 


■' '*« 


*^' 


« ■ 


•— ■ 


. ■■' '— ' 


4 Anmonia plus Ammotiium 


0,1 


0.7 


8 


0.6 


— 


^■ 


0.9 


— 


Total Kjeldahl miro|€n 


0.009 


29 


a 


2 


-^ 


ME 


6 


0.6 


Nitrate +NItiite 


- ,: ■,*: 


% 


a 


0.9 


— 


10' 


3 


— 


5 DOC 


i 


S 


ti 


8 


0.3 


100 


10 


2 


TOC 


1 


32 


- 


- 


- 


2000 


19 


3 


6 Total phosphorus 


0.008 


0.5 


~ 


0.4 


0.02 


10 


0.5 


— 


8 Total suspended solids 


1 


3000 


^ 


5000 


1 


40000 


900 


20 


9 Aluminum 


0.1 


2 


0.8 


22 


0.03 


200 


7 


0.8 


Boron 


0.008 


1 


2 


3 


3 


9 


0.7 


0,7 


Cadmium 


- 


0.003 


0.007 


0.008 


- 


0.06 


0.01 


0.001 


Chromium 


- 


- 


- 


- 


- 


- 


- 


0.007 


Cobalt 


- 


0.06 


- 


0.1 


- 


- 


• , ■ - 


- 


Copper 


- 


0.06 


0.03 


02 


0.002 


2 


0.07 


0,005 


Lead • • 


— 


— 


— 


— 


— 


— 


— 


0.01 


liiMua 


« 


0.2 


0.4 


0.3 


02 


- 


— 


— 


Mofybdenum 


'• ' - 


0.04 


0.06 


- ■ 


0.03 


- 


•w' 


— 


Nickel ' - 


— 


0.1 


0:07 


0.2 


— 


0.6 


— 


0.02 


Sironiium 


0.006 


2 


- 4 


S 


0.8 


200 


■■.g 


0.3 


Thallium 


— 


_> 


— . 


02 


- 


- 


— 


— 


Ziiic „ ■ 


— 


11 


QiM' 


2 


0.002 


3 


0.3 


0.01 


El Iron, Unffltered Total 


0.03 


13 


I 


57 


0.5 


300 


12 


2 


liO Arseaic 


— 


0.03 


— 


— 


— 


02 


0.01 


— 


1 1 Ciiromiuni (faexavalent) 


^. 


- 


' ,a»- 


0.02 


— 


- 


p« 


'— 


12 Mereury 


* '.K'l 


— 


Sm, 


— 


— 


0.006 


■' 


~ 


14 Plenolics(4AAP) • , > 


9 .M.V 


— 


•.. 


■ ■ — 


— 


— 


■■ 


0.004 


25 Oil aid pease 


0.02 


30 


9 


15 


1 


200 


9 


0.6 


verage ¥olume m^/day or eveit 


11.7 


1530 


2940 


2400 


157 


39900 


3200 


319 


unlier of Discharge Volumei Meaiured 


4 


12 


14 


11 


24S 


-10 


10 


365 



Note: "'■'.- 

Loadings le^lhao 0.001 kg/day are Bot shown. , 

Underiaed control points arc ipstrcaiB of direct d|whac|es and are fyrt^ 

Loadings from coat pile effluents are highly dependant on storm intensity and duration; coiiseqiiently the data have been rounded off to one signifleant flgnre. 

Use data with caution: Loadini? are typical and should not be extrapolated to annual loadinp. 

Coal pile effluent is lypi(»% disctoarged intcrmiltently. Sites were required to monitor one discharge per month. 

lambton CP 1100 discharged continuous^ over 248 dap during the monitoring period a^^ 

Thunder lay CP 0700 discharged, on average , 12.5 hours per day over the moiitoriig peilod and Bcasured all flow volamei. , . 
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Appendix B - Mi^A Moniioring Data Sijit^i' 



, TABLE 5 \ 

EPG Sector — Fossil Fueled Stations — Concentrations 
Oily Water (OW) Streams - Units as per RMDL 















Thunder 




Station: 


Atikokan 


Lakeview 


Lakeview 


Lennos 


Bay 






TGS 


TGS 


TGS 


TGS 


TGS 




Cdntrdl PoittI: 


OW0600 


OW2300 


OW2400 


OW0300 


OW 1100 


ATO PARAMHl'HR 


RMDL 












1 COD . 


10 mg/L 


14 


35 


23.8 


16 


28.4 


3pH 




7.83 


' 7.72 


7.89 


8.31 


7.48 


4 Ammonia plus Ammojjiim 


Q2S mg/L 


1.42 


. -^ 


- 


- 


• 


Total KjeldaM nilrogeii 


0.5 mg/L 


IM 


: 


■-" 


0.479 


0.965 


Nitrate+NHritc 


0.25 mg/L 


- 


'■ ,« 


- .iftfi 


0.399 


0.3e 


5 DOC - • :. 


0.5 mg/L 


6.7 


4J3 


4.67 


421 


10.6 


TOC 


5 mg/L 


5.74 


9.93 


6.6 


5.17 


11.4 


6 Total phosphorus 


; 0.1 mg/L 


J09 


0.122 


- 


0.128 


- 


7 Conductance ' , 


MS/cm 


108 


188 


399 


357 


130 


8 Total suspended solids 


- 5 mg/L 


- 


13.2 


721 


- 


6.13 


9 AJymimjm 


30 Uf/L 


40 


172 


82.2 


52.6 


328 


Cadmium 


2 ugft. 


- 


2.07 


2.46 


2.93 


- 


Copper 


lOug/L 


- 


34.7 


143 


15.4 


27.8 


Molybdemiii 


20u|/L 


- 


— 


— 


— 


82.5 


Nickel 


20ug/L 


21 


". — ■. 


■ — 


— 


— 


Strojiittum 


20 ug/L 


462 


f04. 


207 


1140 


23.9 


Zinc 


10 ug^ 


- 


38.5 


1S.6 


15 


17.5 


El Iron, Unflllcrel Total 


20 ug/L 


45.5 


336 


247 


166 


489 


14 Ptenollcs (4AAF) 


2 ug/L 


57.8 


4.31 


3.81 


■ 13.4 


43.4 


16 l,l-Dichloro€thane 


O.g ug/L 


- 


0.655 


1.67 


— 


= 


Cliloroform 


OJ ug/L 


- 


1.62 


0.722 


. "- 


- ; 11.6 


Methylene cWoride 


13 ug/L 


428 


- 


= 


- 


5.47 


Trichlcrofliioromptliane 


1 ug/L 


2.S 


~ 


- 


— 


— 


19 Bis(2-e%lhejgfl) phthalate 


2.2 ug/L 


- 


6.65 


-- 


— 


,. _ 


25 Oil and p-ease 


I mg/L 


t.79 


13.3 


6.38 


137 


2.44 


27 PCBT 


04 u^ 


~ 


= 


0.085 


'~ 


**, 


"'■■■ ■ ,\. ■ Flaw 


m^/day 


1210 


33.3 


12.3 


f SOiO 


m3 
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Appendix B - MISA Monitoring Data Summary 



, . ,. TABLE 6 ' - ^ ' : ■ \ 

EPG Sector - Fossil Fueled Stations - Loadings (kg/day) 
Oily Water (OW) Streams 

SifttloiiE Alikokan Lakeview Lalteview Leimox lay 

TGS TOS TGS TGS TOS 

QjBirol Point: OW0600 OW2300 OW240O OW03M OWlieO 

ATG PARAMETER / 

0aS8 11.3 5.38 



1 COD 

' 4 AmifEOiiaplisAmnomum 
Total IjeMaWnilrogem 
Nilrale+Nitrite 

5 DOC 
TOC 

6 Total phospliorys 

8 Total suspended solids 

9 Aluiniiiuni 
Cadmium 
Coppa- 

Nickel 

StrontiiB 

Ztac 
El Iron, Uiillller©! Total 
14 Phcnolics (4AAP) 
16 Cliloroform 

Methylerae cUoride 

TricMoroOuorometliiie 
25 Oil and grease 



18.3 0.142 

2.45 - - - - 

236 - - ©-325 0.185 

- 0.005 0291 0.053 

BM 0.145 0.056 4 1.91 

424 0J37 0.13 4.83 2.06 

0.278 0.004 - 0.097 

0.468 0.097 - 1-12 

0.062 0.005 0.001 0,041 0.06 

i.002 

0.001 - 0.015 0.005 

- . ~ 0.016 

0,029 - - - - 

0.069 0.004 0.003 0.934 0.004 

0.001 - 0.012 0.003 

0.09 0.011 0.003 0.144 0.089 

0,073 - - 0;0141 0.008 

^. • ^ - ■ ..-. " 0j00(2 

$m - - - o« 

aoos 

2.08 0.444 0.084 1.87 0.455 



Note: 



Loadings 1^ tban 0.001 teg/day are not 



B- 10 



Appendix B - SvUSA McRltonng Data Summary 



EPG Sector — Fossil Fueled Stations — Concentratioiis 

Water TieatmeEt FlaEt (WTP) - Neutralization Sump (NS) Streams 

Units as per RMDL 











. 






Thunder 




Statioii : 


Atllcdkan 


Lakeview 


LamMon 


Lennox 


Nanticoke 


Bay 


■ ^ " ■ ' ' ' " 




TGS 


TGS 


TGS 


TGS 


TGS 


TGS 




Control Point : 


NS0800 


NS2700 


NS 1200 


NS2300 


m2800 


NS 1500 


ATO PARAMETER 


RMDL 














1 COD 


10 mg/L 


27.6 


145 


_. .» 


m 


aa 


16.5 


2 Qfanlde Total 


0.005 mg/L 


■ — . 


- ■ 


— . 


— , 


0.012 


— 


3 pH 




im 


5.09 


6.33 


7.71 


5.74 


525 


4 Ammoiiia plus AmmoniuB 


025 mg/L 


2J3 


0.153 


, - 


0.336 


- 


0.507 


Total Kjeldalil eitrogm 


0,5 mg/L 


2.46 


0.837 


— 


0.886 


1.06 


1.89 


Nilrate+Niuile 


J5 mg/L 


0.188 


1.09 


0,737 


0.826 


0.911 


0202 


5 DOC 


J mg/L 


■§m 


6:28 


3.31 


7.46 


7.16 


11.1 


TOC 


5 mg/L 


11.1' 


6.72 


4.02 


7.92 


822 


12.3 


6 Total phosphorus 


0.1 mg/L 


0.268 


0.181 


0222 


0.158 


0.093 


0.062 


7 Conductance 


uS/cm 


4250 


2090 


1370 


2030 


1690 


4960 


8 Total suspfiided solids 


5 mg/L 


14.8 


371 


644 


4.95 


323 


13.6 


9 AltimiMm 


30 ig^ 


1420 


1350 


424 


692 


665 


1090 


Boron 


5d iig/L 


149 


66.7 


- 


67.7 


77 


63.4 


Cadmium 


2 ug/L 


3;? 


3.06 


328 


3.S9 


3.06 


2.39 


ChromiunB ^ - 


20 ug/L 


22.6 


- 


- 


- 


" 


26.3 


Cbppar 


10 ug/L 


22.6 


282 


312 


204 


31J 


842 


; Lead 


30 ug/L 


30.7 


-^ 


■'• ;«» 


— 


ie«. 


30.3 


MotyMenum 


20 ug/L 


37.5 


• — 


..aS-i 


'ml' 


: ^ " #■ 


142 


'" Nickel 


20 ug/L 


49.4 


— 


■■•*- ■ 


.. ■■ :»— ■" 


• " 'wm- 


38 


StroEtiym 


" 20 ug/L 


286 


454 


288 


S39 


545 


98.4 


Zinc 


10 ug/L 


35 


24.8 


31.4 


11 


24 


30.8 


El Iron, Unfiltered Total 


20 ogi. 


1760 


1140 


^60 


466 


1160 


728 


12 Mercury 


0.1 iigft* 


238 


0.131 


0.088 


02 


0.095 


1,99 


14 PhenollcJB (4AAP) 


2 ug^ 


67.8 


- 


4.41 


7.95 


2.5 


33.7 


15 Sulphide 


0.02 mg/L 


- 


— 


— 


#1 fUVl 


'*" 


" 


16 TricWoroflioromethane 


1 ug/L 


— 


— 


127 


^ 


"* 




BromodlcMorometbaiie 


0.8 ug/L , 


- 


6,^ 


■■*■ 


. •* - 


tm 


■• 


Chlorotom 


0.7 ug/L 


9,91 


3SA 


- 


1.93 


735 


22.6 


25 oil and grease 


1 mg/L 


2.1 


0.706 


3.88 


128 


1.83 


145 



Flow 



m /day 



235 



1050 



1550 



486 



1290 



250 



Hole : Underlined cootrol points are upstream of direct iischari« and arc further treated. 
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Appendix B - IVIISA Monitoring Data Summary 



TABLE 8 

EPG Sector - Fossil Fueled Stations - Loadings (kg/day) 
Water Treatment Plant (WIT) Neetralizatioii Siimp(NS) Streains 















Thunder 


StattoB : 


Atikokin 


Lakeview 


LaaMon 


Lennox 


Naniicoke 


Bay 




TQS 


TOS 


TGS 


TOS 


TGS 


TGS 


'CoD'trol Point : 


m 0800 


NS 2700 


NS 1200 


NS2300 


NS2800 


NS 1500 


ATG PARAMBl'MR 














1 COD 


6.8 


11.1 


- 


15.1 


43.9 


4.85 


2 O^'aoide Total 


- 


- 


- 


- 


0.019 


— 


4 Ammonia plysAmmoiiiim 


0.588 


0.1 IS 


- 


0.143 


— 


0.084 


Total KjeldaM nitrogen 


0.554 


0.69 


- 


0J7S 


1.3 


0.311 


Nitrate+NiMte 


0.047 


0.832 


1.14 


0.383 


1.11 


0.058 


5 DOC 


2J4 


5.35 


5.09 


3.81 . 


.10 


32S 


TOC 


2.82 


5.67 


6J6 


4.04 


10.4 


3.71 


6 Total phosphorus 


0.067 


0.125 


0J18 


0.073 


0.128 


0.012 


8 Total suspended solids 


3.68 


291 


1140 


2.61 


516 


5.56 


9 AJumlnm 


0.376 


0.986 


0.761 


0.031 


. 1.05 


0249 


Boroii 


0.037 


0.0S6 


- 


0.031 


0.094 


0.015 


Cadmium 


OIJO01, 


0.004 


0.005 


0.0(E 


0.004 


0.001. 


Chroniium 


ijO§5 


- 


- 


- 


— 


0.006 


Copper 


9M5 
0.008 


0.029 


0.049 


0.011 


0.045 


0.03 
0.008 


Mo^Meniim 


. 0.009 


- 


■ - 


- 


— 


0,028 


• ' ■ Ntekel : 


0.012 


- 


— 


— 


= . 


0.'00S' 


S'tromium ^ 


0J71 


0.366 


0.501 


0.151 


0.661 


0.04 


Zinc 


0.00S 


0.02 


0.051 


0.006 


0,031 


0.006 


El Iron, UEriltered Total 


0.43 


0.S41 


5.34 


J4 


1.63 


0.135 


12 Mercny 


0.001 


— 


— 


— 


~ 


^ 


14 Phcnollcs (4AAP) 


0.017 


— 


0.007 


0.0047 


0.003 


0.003 


IS Sylphide 


— 


— 


— 


0.1 1 


"■ 




16 BromodicMorometliane 


. - 


0.006 


— 


— 


OjOOI 


*■ 


Chlorofomi 


nmo. 


0.03 


- 


0.001 


0.009 


0.007 


Tirichlorofluoroinetiaiii 


- 


■ - 


0.002 


— . 


— 


" 


25 Ollander^s« 


0.534 


0.812 


5.42 


0.599 


2.18 


0.303 



Note: Underlined coBtrol points are upstream of dlreci discharge and are furtlier treated. 
Loaiiigs l<ss-than 0.001 kg/day are not shoiwL 
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TABLE 9 

EPG Sector 

AtikokaE TGS - Direct Discliarge Loadings 



Appendix B - WlSA yonitoring Data Summary 













To t 


al 


Control Point: 


AT 0200 


BB0300 


NS0800 


owwoo 


Daily 


Annual 




feg/day 


kg/day 


l^day 


I^day 


k^day 


kiVew 


ATG PARAME'lHR 




(1 boiler) 










1 COD 


22.9 


- 


6.8 


18.3 


42 


15300 


4 Aflamonia plus Ammonium 


22A 


0.0954 


0.588 


2.45 


4.77 


1740 


Toial KjddaU nitrogeii 


'''■%m- 


: 0.08 


0.554 


2.36 


4.13 


1510 


Mtrate+Nilrite 


- "*fc 


- 


0.047 


- 


0.0153 


5.59 


S DOC - I = 


' ' m 


0.153 


2J4 


8.11 


20.3 


7390 


TOC 


\ w» 


■- 


2.82 


624 


194 


701© 


6 Total phosphoras 


0,514 


0.012 


0.067 


0278 


0.786 


287 


8 Total suspended lolids 


22.9 


-■ 


MB 


- 


22.8 


8320 


9 Aluminum 


4.83 


0,0043 


0.376 


0.062 


4.74 


1730 


Boron 


0379 


- 


0.037 


- 


0J69 


135 


Cadmium 


0,004 


- 


0.001 


- 


0.0041 


IJ 


Cliroiniuni 


- 




0.005 


- ■ 


0.001© 


0.595 


Copper 


0.013 


0.001 


0.005 


- 


0.0141 


S.IS 


Lead 


- 


- 


0.008 


- 


0.00261 


0.952 


MotyMeiiim 


0.042 


. 0.0021 


0.009 


- 


0.043 


IS.f 


Niclffii • 


0,041 


- 


0.012 


0.029 


0,0715 


26,1 


Strontium 


0J26 


- 


0.071 


0.069 


0.965 


352 


7im 


0.(K 


0.0024 


o.ooe 


- 


0.022 


8.02 


El Iron, Unlillered Total 


0572 


0.0715 


0.43 


0.09 


0.78S 


286 


11 Chromium (lieMValent) 


§.019 


- 


- 


- 


0.0179 


6.54 


12 Mercuif 


- 


- 


0.001 


- 


- 


0.119 


14 Pienolics (4AAP) 


0.209 


0.006 


0.017 


0.073 


0277 


101 


16 Chloroform 


- 


- 


0.002 


- . 


- 


0J38 


Methylene chloride 


, -Mi;- 


■ 


- 


0.004 


0.0134 


4.9 


TrichloroOuoromethane 


'■ -am. ' 

. 4.9 


0.0952 


0.534 


0.00S 
2.08 


0.00499 

6.89 


1.82 


2S Oilandp'ease 


2510 


Days of Disclwrge 


344 


79 


119 


364 







Note: Total annual loadings are calculated based on number of daj^ of discharge. 
Loadmgs le^ tlian 0.001 kgi^day are not shown. 
' Annual loadings are total loadings for the MISA monitoring period. 
Total daily loadings are derived firom aniual loadings dMded by 365 days. 
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Apptndix i - MISA Monitoring Dita iummiry 



Ti^LE 10 \ 

EPG Sector 

Lakeview TGS - Direct Discliarge Loadings 



Tot Ml 



Control Point: 


AT mm 


BB 


OW2300 


OW240O 


Daily 


Annual 




kg/di^ 


kg/day 


kg/diy 


kg^day 


kg/day 


kg^ear 


ATO PARAMfcfl'MR 




(8 boilera) 










1 COD 


_ 


- «- 


0.742 


0,258 


0.989 


3«1 


2 C^eide Total 


0.034 


■ 




- 


0.0333 


12.2 


4 Total KjeldaM mitrogem 


3^ 


S *^' 


.^: 


" ^ 


3.16 


1150 


.Nitrate+Nilrile 


42 


- 


^■ 


0.005 


4,12 


1510 


5 DOC 


ISA 


627 


0.145 


0.056 


19 


6950 


TOC 


- 


■ 


0.337 


0.13 


0.462 


169 


6 Total phospborus 


i^t: 


1,32 


0.004 


- 


1.18 


431 


8 Total sMspended solids 


ti8.9 


- 


0.468 


0.097 


68.1 


24900 


Volatile suspended tolids 


- 


- 


0.31 


- 


0.307 


112 


9 AluminoHi 


2.71 


0.208 


0.005 


0.001 


2.8 


imiQ 


Boron 


0.567 


- 


- 


- 


0.556 


203 


Cadmium 


aoo9 


0.008 


- 




0:014 


5.1 


Copper 


0JM2 


0.328 


0.001 


- 


0.2S3 


92.5 


UtfcittBi ■ ? 


0A43 


- 


■ - 




0.14 


51.2 


MoIyMenuin 


-. 


0.064 


- 


- 


0.0412 


15 


Nickel 


- 


9M 


- 


- 


0.361 


132 


Stronliiin 


0,$72 


- 


0.004 


0.M3 


0.96 


351 


Zinc 


<KP41 


©.04 


0.001 


- 


0.067 


24J 


El Iron, Unfiltered Total 


1.25 


0.096 


0.011 


0.003 


1.3 


475 


10 Arsenic 


a037 


■ -• 


— 


-■ 


0.0363 


13J 


14 PMnolics (4AAP) 


- 


0^032 


- 


- 


0.0206 


7J2 


16 BromodtciUoromettiane 


O.O05 


- 


- 


- 


0.0049 


1.79 


Chlorofona 


OjOIS 


■^' 


'** 


'.mf, - 


0.0177 


6.44 


25 Oil and grease 


- 


- 


0:444 


0.084 


0.522 


191 


Days of Discliarge 


358 


235 


361 


361 






Note Total ainial loadings are calculated teed m limber 


of days of discharge. 






Boiler Blowdowi f BBl load! 


ne li average 


loadineofal 


11 of; the boilers multiplied I 


wNo. ofloilers 



Loadings ft-om toiler blowdown arc overestimated because not all 8 boiers discharged on each 

of the 235 days of discharge. 
Loadiip less thai 0.001 kg/day are iot shown. 
Annual loadlep iire total loadings for the MISA monitoiing period. 
Total dai^ laadtngs are derived fron amual loadligs divided by 365 days. 
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Appendix B - MISA Monitoring Data Summary 



TABLE 11 

EPG Sector 

LambtOE TGS - Direct Discharge Loadings 









Total 


Control Point: 


ATWM 


BE 


Daity 


Annual 




kg/daj 


fcg^day 


kg^day 


k^day 


ATO PARAMETER 




(4l»Uefs) 






4 Ammonia plus AsMBOnium 


^, 


0»15$ 


0.141 


51.5 


Nitrate +MtrMe 


. ■■ mm 


■■ *.: 


1.08 


394 


5 DOC 




0J12 
1.72 


5.69 


2080 
2010 


6 Total phospboMS 


8 Total suspemded solids 


MM 


305 


513 


18900 


9 Alumtauim 


0.,i82. 


0.152 


1.02 


372 


Boron 


0.108 


- 


0-lOS 


39.4 


Cadmium 


O.OTS 


9.m4 


o.oose 


3J5 


COfpei .: '■■ 


0.027 


0.148 


0.161 


58.7 


Strontium 


0J85 


- 


0.385 


141 


Zinc 


0.038 


0.02 


0.0561 


20.5 


El Iron, Unfittered Total 


0,502 


o.osi 


0.5^ 


212 


14 Phenolics (4AAP) 


- 


0.008 


0.007B 


2.64 


16 TrichloroflUGH-ometliane 


otoe 


- 


0.003 


1.1 


25 Oa and grease 


:;iM 


:lll. 


537 


1960 


- i Days of Disclarge 


MS 


330 






Note Total annual loadings are caloul 


ited based on number of i 


lavsofdisclii 


VEe. 



loiler BlowdoJOTi (IB) lotdiig Is tie average loading of ail of tMe boiera multiplied by No. of boilers. 
Loadings front boiler blowdown are overestimated because not aU 4 boilers discliarged oi each 

oflhe330daysofdiscliarie. - , 

Loadiiigs less than 0.001 kg/day are not sMown. " " . 

Ajuaal loadings are totalloadinp for the MISA monitoring period. 
Total daity loadings are derivei frim anntiil loadiigs dMde 
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: TABLE 12 

EPG Sector 

LeEEoxTGS - Direct Discharge Loadings 



Appefidix 1 - MISA Monitoring Data Summiry 



..« •' 











Total 


Comtfol Point: 


BB 


NS2300 


OW0300 


Daily 


Annual 




k|/day 


l^g/day 


kg/day 


l^day 


kg^ew 


ATO PARAMBiWR ' 


(4boilefs) 










l OOD ■ '■ 


- 


1S.1 


IIJ 


23.1 


8450 


4 Ammonia plus Ammoaii* 


%.m6 


0.143 


- 


0.722 


263 


Total KjeldaM nitrofeii 


- 


J15 


0325 


0.607 


222 


Nitrale+Mirile 


' '-' 'i^ 1 


0383 


t>.291 


0.59 


215 


5 DOC ^ .: . 


'■■ . 4m 


3.81 


4 


10.6 


3880 


TOC 


— ■ 


4.04 


4.S3 


7.5 


2740 


6 Total phosphorus 


0.696 


0.073 


0.097 


0.722 


264 


8 Total suspended solids 


• . - 


2.61 


- 


259 


§45 


9 Aluminum ... 


0.168 


0.031 


0.041 


0.2 


73.1 


Boron V >•; / ■■ ' - 


- 


0.031 


- 


0.0307 


11.2 


rjdmtaii 


0.012 


oora 


0.002 


0.0134 


4.9 


"Copper " • ' 


0.096 


0.011 


0.015 


0.102 


37.1 


Stroitium ■ • 


- 


0.151 


0.934 


0.^5 


301 


" Zhi^' _ ■ . 


0.(G8 


0.006 


0.012 


0.038 


13.9 


El Iron, tinfiliered Total 


0.044 


024 


0.144 


0.379 


138 


14 Phenolics (4AAF) 


0.012 


0.0047 


0.0141 


0.CG49 


9.07 


15 SilpWe 


^' 


0.11 


. 


0.109 


WM 


■ 16 Chloroform * 


- ■ 


0.001 


- 


• ■— 


0.362 


25 Oil and greasa 


■ - 


. 0.599 


1.87 


1.95 


711 



304 



362 



264 



DaysofDischarie 

flote Total annual loadings are calcilated based on number of days of discharge. 

BoUcr Blowdown (BB) loading is average loadini of aU of the boilers multiplied by No. of boilers. 
Loadinp from boiler blowdcwra are overestimated because not ai 4 boilers discharged on each 

of tie 304 days of discharge. . • . ' 

Loadinp less than 0.001 kgfday are lot shown. * ' 

Annual loadings are total loadings fOT the MISA moDlioring period. 
Total daily loadings are derived from annual loadings divided by 365 dap.' ^ ' " 
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Appendix B - MISA Monitoring Data Summary 



TABLE 13 



EPG Sector 










■ ■- i . 


NanticokeTGS - Direct DiscMrge 


Loading: 


S 










- '■ 


Total 


Conirol Point: 


AT 0106 


BB 


PR 0300 


Daily 


Annual 




kf/day 


k|/day 


leg/day 


kg/day 


kg^ear 


ATC PARAMErBR 




(8 boilers) 








4 Ammonia plus AmmQnimi 


254 


0.0532 


- 


254 


, 92700 


Total Kjeldaht nitrof em 


351 


- 


0.684 


351 


128000 


Niirale+Nitrite 


1S.7 


, - 


1.4^ 


16.6 


6040 


5 DOC r 


533 


- 


3.46 


55.3 


20200 


TOC 


- 


- 


4.61 


2,79 


1^0 


6 Total phosphorus 


- 


0.126 


0.115 


0.183 


66.9 


8 Total suspended solids 


830 


1.77 


167 


933 


340000 


^ 9 AluBliim ' ■ - - ' 


53.4 


0.027 


2.04 


54.7 


20000 


BoroB 


m4 


- 


0.1 


76.5 


27900 


Cadmium r 


. 0.092 


0.004 


0.002 


0.0968 


35 J 


Chromium 


1.88 


- 


- 


1.88 


686 


Ctopper 


0J55 


0.167 


0J12 


0.413 


151 


Liihtam 


10.5 


. - 


- ■ 


lOJ 


3830 


MolyMemim 


7.9^ 


0.0119 


- 


7.97 


2910 


Nickel • '■;/' 


- 


0.0473 


- 


0.0426 


15.6 


StrontJum 


87J 


- 


5.49 


90.6 


33100 


Vanu&mm ' 


437 


- 


- 


. 4.37 


1600 


Zinc 


_ 


0.00866 


0.091 


0.0629 


23 


El Iron, UnfiUered Total 


1.92 


0.0167 


2.01 


3.15 


1150 


10' Antimony 


0239 


- 


■ -* 


0.239 


872 


Selenium 


2.14 


- 


"■ . 


2.14 


781 


14 PhenoIics(4AAP) 


0.068 


0.0049 


- 


0.0724 


26.4 


25 Oil and pease 


43.8 


- ■ 


2J4 


45J 


16500 


• Diys of Discharge 


365 


329 


221 







Note Total annual loadings are calculated based on No. of days of discharge. 

Boiler Blowdown (BB) is average loading of all of the boilers mulllpUcd by No. of boilers. 
Loadinp from boiler Mowdown are overeatimaled because not all 8 boilera discliarged on each 

of the 329 days of discharge 
Loadings less than 0.001 kg^day are not shoin. 
,. ABiiual ioadings arc toM loadings fOT the MISA monitoring period. 

Total daity loadinp are derived from annual loadings divided by 365 days. • , 
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Appendix B - MISA Monitoring Data Sumrnary 



TABLE 14 

EPG Sector 

ThMEdei Bay TGS - Station Direct Discliarge Loadings 













T&tals 


control Pojut: 


AT 0200 


BB 


NS 15001 


OW 1100 


Daily 


Anttml 




kg/day 


kgfday 


kg/day 


kg/day 


kg/day 


kg/year 


AIG PARAMOTER 




(2 bollens) 










1 COD 


113 


- 


4.85 


5,38 


117 


42700 


4 ABBomia plus Ammoniura 


- 


0.086 


0.084 


- 


0,092 


33.6 


Total KjeldaM nitrogen 


1.71 


0.192 


0.311 


0.185 


2.02 


737 


Nitrtte+Niteite 


- 


- 


0.058 


0.053 


0.0508 


18.6 


'S DOC 


32.1 


- 


3J5 


1,91 


34.9 


12700 


TOC ■ 


34J 


- 


3.71 


2.06 


38 


13900 


6 Total phosphonw 


0.192 


0.034 


0.012 


- 


0209 


76.4 


8 Toial siupended solids 


28.1 


- 


S.S6 


L12 


32.9 


12000 


9 AlymiEum ; 


. 2.73 


0.008 


0249 


0.06 


2.94 


1070 


Boron 


0.461 


- 


0.015 


- 


0.473 


173 


CadiQium 


0.006 


■- 


0.001 


- 


0.00686 


2.5 


Chromium 


0.056 


- 


0.006 


- 


0.0611 


22.3 


Copper 


0.043 


0.002 


0.03 


0.005 


0.0696 


25.4 


Lead 


■««:: 


■s 


0.008 


- 


0.00701 


2J6 


Mol^bdeBim 


- 


0.006 


0.028 


0.016 


0.0^8 


9.43 


Nickel 


0.065 


- 


0.008 


- 


0.0718 


262 


Stroolium 


1J2 


- 


0.04 


0.004 


135 


493 


Zinc 


0.0S5 


0.004 


0.006 


0.003 


0.061 


22.3 


ElIrora.UnrilteredTolaI 


1,43 


0.042 


0.13S 


0.089 


1.55 


567 


12 Merraiy 


0.001 


- 


- 


— 


— . 


0.364 


14Phenolfcs(4AAP) 


0.165 


0.M6 


0.003 


0.008 


0.168 


61.5 


16 Chioroform 


0.04 


- 


0.007 


0.002 


0.046 


148 


Melbyleraechlcfide 


0.01 


- 


- 


0.001 


0.00997 


3,64 


17 Totacie 


0.014 


, - 


- 


- 


O;014 


5.1 


25 Oi and grease 


4.^ 


- 


J03 


0.455 


4.57 


1670 


Dap of Discliii:ge 


364 


78 


320 


365 







Mottt Total anMial loadiDfi are calculaled based on nuinber of days of discharge. 

B©ler Blowdowra (BB) loading ie average loading of all of the boilers nuiWplied hf No. of boilers. 
Loadiags tt€m boiler Wowdown are overestimaled becatise not all boilers disciarged on eacb 

of tbe 78 days of di^harge. 
Loadings le^ tian 0.001 l^day are nol sliown. 
Annual loading are total loadings for the MISA monitoring period. 
Tbtal daily loadings are derived firom anmiial loadiiigs divided by 365 days. 
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Appendix B - MISA Monitorina Data Summarv 



^' ''TABLE 15 ■ '■ .: 

Anniial Loadings from Fossil Stations (kg/year) 



ATG PARAMETER 



Atikokan 

TOS 



Lakeview 

TOS 



LamMon 
TOS 



TOS 



Naoticoke 
TOS 



Nottt Amttil loadimp are total loadlnp for the MISA moMiioriiig period (June 1, 1990 to May 31, 1991). 



Thunder 
Bay 
TOS 



Total 
Loading 



1 COD 


' 15300 


■ ./ ill . 


— 


8450 


^ 


42700 


668O0 


2 Cyanide Total 


.--- ■ ~ ■ 


113 


- 


■ - 


~ 


- 


122 


4 Anraoiiia plus Ammonium > 


1740 


- 


. 51.5 


' ' im' 


92700 


33.6 


94S0Q 


Total KjeldaM nitrogen 


1510 


1150 


■. 


222 . 


128000 


737 


132000 


Nitrate +Nitrite 


5.59 


1510 


394 


215 


6040 


18.6 


8180 


5 DOC 


7390 


6950 


2080 


3880 


20200 


12700 


53200 


TOC • 


7010 


169 


■ - 


2740 


1020 


1390D 


24800 


6 Total phosphorus 


287 


431 


2010 


264 


66.9 


76.4 


3140 


8 Total suspended solids 


8320 


24900 


189OT 


945 


340000 


12000 


405000 


Volatile suspended soMds 


• 


112 


"■ 


■■' ^ 


- 


- 


112 


9 Aluminum „ , * 


" 1730 


1020 


372 


73.1 


: 20000 


1070 


24300 


Boron 


135 


20S 


39.4 


lia 


27900 


173 


28500 


, • . Cadmium , 


1.5 


' m. 


.3.15 


■ 'm 


35.3 


23 


52.5 


Chromium 


■ 0J9S 


- 


■ ■ - 


- 


fiii 


22.3 


709 


Copper , / 


5.1S 


913 


58.7 


37,1 


■ ''Tk 


25.4 


370 


Lithium 


' . " - 


. ' ■ iw 


- 


' i"Bf 


3830 


. 


3880 


' Lead 


0,952' 


.—..■■' 


\ ■ • ~ 


"'■"' ■ 


- 


2J6 


3J1 


Molybdeniii 


15J 


^- w ■ 


. ^: ■ 


■■MS 


2910 . 


9.43 


2950 


\,, ■ ■Nickel ■■■.,, ■■•■,, 


26.1 


.: m 


, - ■ ■ 


-..:■;. ^ ^ 


15.6 


26.2 


200 


Strontium 


352 


"^_ ■ 


141 


im 


33100 


493 


34700 


" '\ Vanfldtam 


_ 


— 


- 


~ 


1600 


- 


1600 


Zinc 


S.02 


24.4 


20.5 


13.9 


23 


22,3 


112 


El Iron, Unfiltered Tola! 


286 


475 


■ ■. ' ■ 212 


138 


1150 


567 


2830 


10 Anllmony 


- 


- 


- 


— ■. ^ 


87a 


— 


872 


Aoenic 


". -■ 


- -1M: ' 


- 


*!■-'■ 


— 


- 


132 


Selenium ' 


.*'' 


'tea 


- 


.-■■' •« . 


7»1 


■ " ■■ . -^ : 


781 


11 Cliromium (hexavalent) 


6.S4 


mi; 


- 




- 


- 


654 


12 Mercmy 


oai9 


-' y ^ , "- 


- 


- 


- 


i.364 


0.483 


14 Pheiiiolics (4AAr ) • ." 


ISl 


.. ' ."» ■■ 


^2.64 


9=OT 


214 


61.5 


208 


15 Sulphide . 


- 


..■ - 


- 


39.8 


^! 


■ - , ■ 


39.8 


■16 BromodlcWorometliape 


, - 


1.79 


- 


- 


'' ■- 


",.. « 


1.19 


Chloroform 


0238 


6,44 


- 


0.362 


-,« ' ■■>«* 


16.8 


23 J 


Methylene chloride ' 


4J 


- 


■^ ■ 


- . 


;: . /"-' 


3,64 


8J4 


Trichlorofluoromethane . ■ 


1.82 


•« 


1.1 


- . ■ 


••^ 


. - . 


2.92 


17 TWnene , 


- 


•• 


- 


- 


'-'-■m, - 


5.1 


5.1 


25 Oil aid grease 


2510 


■■ m 


1960 


711 


.y :ipi 


1670 


23500 , 



TABLE 16 

EPG Sector - Nuclear Stations - Concentrations 
Radioactive Liquid Waste Management Tanks (RL) 
Units as per RMDL 



jl^ppenclix B - MISA i/lonitoring Data Summary 













Pickering 


Pickering 




Station : 


Bruce 


Bruce : 


Darlington 


NGS 


NGS 






NGS-A 


NGS -B 


NGS 


A&B 


A&B 




Control Point : 


RLWOO 


RLOIOO 


RLOIOO 


RL0200 


RL3700 


ATG PARAMETER 


RMDL 












1 COD 


10 mg/L 


39 


11.8 


822 


35 


— 


3pH 




7.61 


6.84 


7.61 


7.4 


7.14 


4 Ammonia plus Ammonium 


025 mg/L 


0.642 


0275 


0.8S8 


0222 


— 


Total Kjeldahl nitrogen 


O.S mg/L 


4.06 


0.694 


328 


1.46 


1 


Nitraie+Niirite 


025 mg/L 


0J74 


— 


— . 


0264 


— 


5 DOC 


0.5 mg/L 


122 


2.92 


8.99 


12.7 


7.08 


TOG 


5 mg/L 


26 


11.8 


15.9 


16.5 


8.57 


6 Total phosphorus 


0.1 mg/L 


4.08 


1.73 


1.33 


1.29 


0.957 


7 Cbnductance 


uS/cm 


205 


71.9 


184 


219 


212 


8 Total suspended solids 


^ 5 m^ 


724 


6.94 


40.1 


10 


"7 


9 Aluminum 


30 ug/L 


117 


88.1 


602 


883 


— 


Boroa 


50 ug/L 


79.6 


169 


- 


— 


— 


Cadmium 


2 ug/L 


2J7 


— 


5.06 


2.88 


— 


Copper 


10 u^ 


892 


30.9 


151 


81.7 


503 


Uthium 


50 ug/L 


58.1 


- 


94,7 


120 


— 


Mofybdemm 


20 ug/L 


- 


61.3 


— 


" — 


— 


Nirkrf 


20 ug/L 


- 


— 


— 


242 


~ 


Strontium 


20 ug/L 


100 


30.6 


81 


186 


— 


Zinc 


10 u^ 


161 


109 


365 


160 


106 


El Iron, Unfiliwed Total * 


20 ug/L 


1360 


925 


2140 


483 


236 


12 Mefcuiy 


0.1 ug/L 


131 


fiSJ'i 


— 


~" 


"■ 


14 Piieiioiic8(4AAP) 


2 ug/L 


5.64 


— 


10.8 


~- 


■^*'' 


15 Sulphide 


0.02 mg/L 


2.68 


— 


— 


"^ 


'^' 


16 1,4-Dichloroteozeoi 


1.7 ug/L 


- 


— 


Qjsn 


— 


*^ 


Oiloroform 


0.7 ug/L 


822 


3J7 


10 


1.84 


., ■' 'mm 


Methylene cbloride 


13 ug/L 


16 


283 


— 


mM 


— 


Tetrachloroethyieiie 


1.1 ug/L 


17.4 


— 


_ 


.*^" 


"* 


17 m-Xyleneandp-Xyleiif 


1.1 ug/L 


-r 


— _ 


3.16 


"' 


■" 


o-Xylene 


J ug/L 


— 


!— 


1.66 


:»■•. 


~ 


19 Boti^lbutylplithalate 


0.6 ug/L 


— 


■^ 


5 


il— 


■^ 


BiB(2-etli^e9iyl) phthalaie 


22 ug/L 


14.6 


17.1 


336 


.■i#a;. 


'm. 


23 lA3-THchlorcibeiienfi 


0.01 ug/L 


— 


— 


0.011 


,^< 


■s^- 


1 ,2,4-THchk)ri>beiizene 


0.01 Ug/L 


- 


— ■ 


0.031 


— 


■s 


24 DctacWorodilseiizo-p-dioiSii 


0.03 ng/L 


- 


-; 


0324 


0.083 


— 


25 OU and grease 


1 mg/L 


IJS 


3.49 


6.09 


112 


11,4 


27PCBT 


0.1 u^ 


0.179 


' — 


— 


0276 


0275 


Wiwr 


m3/day 


174 


77.6 


83.5 


429 


339 


DafaofDiacbarce 




363 


348 


316 


357 


11 



Note : All fiowi am batch dlscbargn reported as told volume diacharged per day, 
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. : ^^ ■ . Appendix B - M ISA Monitoring Data Summary 

TAB.LE 17 r ■ 



EPG Sector - Nuclear Stations - Loadings (kg/day) 
Radioactive Liquid Waste MaEagement Tanks (RL) 



riCKCTing ricKenng 

Stitioii: Bruce Brace Darlinglon NGS NOS 

NGS-B NGS A&B A&B 



Control Point : 


RLOIM 


RLOIOO 


RLOIOO 


RL0200 


RL3700 


ATO PARAMETER 












1 COD 


8.14 


- 0.714 


3.09 


828 


-^ 


4 Ammonia plus Ammonium 


0.091 


0.02 


0.069 


0.061 


— 


Total Kjeldahl nitrogeH 


0.533 


0.05 


0.226 


0.39 


— 


Nitrate+Nitrite 


0.06 


- 


- 


0.057 


- 


5 DOC 


■ 2,14 


0211 


Q.596 


5.09 


2.41 


TOC 


4,15 


0.146 


LI 


6.72 


2.92 


6 Total phosphorus 


0.674 


0.121 


0.102 


0.S36 


0.362 


8 Total suspended solis 


1.23 


0.464 


3.49 


4.04 


— 


9 Aluminium 


0.017 


0.006 


0.037 


0.024 


■ - 


Boron 


0.012 


0.011 


' - 


- 


- 


Cadmiuia 


— 


- 


- 


0.001 


, - 


Copper 


0.014 


0.002 


0.014 


0,032 


0.016 


Littiiym 


0;01 


-. 


0.006 


0.028 


- 


Molybdenum 


- 


0.004 


- 


- 


- 


Nickel , • 


- 


- 


- 


0,006 


— 


SiromliMin 


0J16 


0.002 


0,005 


0,045 


-■ 


Zine 


0.029 


0.008 


0.028 


0.065 


0.037 


El Iron, Unfiltered Total 


0.221 


0.068 


92m 


0.185 


0.074 


12 Mercury 


— 


— 


— 


— 


■'- 


14 Phenolics (4AAP) 


0.001 


— 


— 


— 


— 


15 Sulphide 


0J36 


— 


■- 


■" 


"■ 


16 1,4— DiciitoroDenzene 


^ 










Chloroform 


0.001 


- 


0.001 


0,001 


- 


Methylene chloride 


0.003 


0.018 


. - -_ 


0.009 


- 


Tetrachloroethylenc 


0.003 


- 


— 


— 


= 


17 m-Xylcne and p-Xyleiie 


— 


-^ 


— 


— 


■ — 


o-Xylene 


- — 


" -^ 


— 


^ 


-* 


19 Beozylbulylphtlialste 


— 


— ' 


<^ 


'■••II 


■Wm, 


Bis(2-ethylhexyl) phtkalatc 


0.003 


0.001 


0.012 


— 


— 


23 lA3^Tridiiorobeiizene 


- 


.- 


— 


— 


— 


1^,4— Tridilorobenzene 


«' 


n 


~— 


^ 


'"■■ 


24 Octachlorodibenzo-p-diorin 


_ 


_ 


" ^- 


■ ■— 


— 


25 Oil and grease 


0l32S 


0^308 


0.5O3 


4.53 


4.05 


27PCBT 


— - 


— 


= 


■ — 


-~ 


Note : Loadiip less than 0.001 kg/day are not %)m\ 


Ml. 


.-. 


■ ' . ' "■ 




■ ■ ■ -■ _ ■ . 
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TABLE 18 

EPG Sector - Nuclear StatioEsaad Associated Facilities - Concentiations 
Water Treatmeiit Plant (WTP) - NeiitralizatioiiSiimp(NS) Streams 
Units as per RMDL 

Darltagton Pickering 





Station: 


Bruce 


Bruce 


Darlington 


NGS 


NGS 


BNPD 






NGS-A 


NGS - B 


NGS 


C^nstr. 


A&B 


Services 




Control Point : 


NS 1400 


NS2000 


NS2200 


NSllOO 


NS 3100 


NS 1400 


ATO PARAMM'i'ME 


RMDL 














1 COD 


10 ng/L 


,Ifi 


M^ 


27.8 


107 


- 


24 


2 Cyanide Total 


0.005 mg/L 


- 


*- 


i.016 


- 


= 


— 


3pH 




2.!9 


7.73 


3.42 


4.64 


5.65 


7.66 


4 Ammoim plus Aramonlum 


025 mg/L 


- 


- 


0288 


- 


0J14 


- 


Total KjeWaM iltrogeE 


0.5 mg^ 


0J89 


1.45 


1.42 


0.416 


1.39 


0.696 


Nitraie+Niirite 


025 mg/L 


1.67 


2,7 


2.82 


0.337 


18J 


2.96 


5 DOC 


0.5 mg/L 


6.33 


9.65 


9.7 


4.39 


8.9 


7.42 


TpC 


5 mg/L 


- 


242 


10.5 


- 


8.81 


34.3 


6 Ttotal ptiosphonis 


0.1 mg/L 


0.119 


0.068 


-■ 


-. 


- 


- 


f Conduclance 


uSv'cm 


14800 


3730 


2070 


344 


4480 


6230 


8 Total suspended solids - 


5 mg/L 


- 


147 


■ - 


6 


19.7 


4.71 


9 AlumiiMm 


3§ U|/L 


83.5 


25100 


171 


746 


1100 


86.5 


Boron 


50 u|/L 


68.8 


95 


182 


- 


115 


118 


Cadmium 


2 ug/L 


2.1 


2.03 


323 


3.77 


3.9 


9.61 


ChromluDi 


20 ug/L 


- 


142 


- 


- 


- 


- 


Copper 


10 ug/L 


lOJ 


20.3 


25.6 


81.7 


26.7 


20.5 


Lithiuni 


50 u^ 


- 


- 


34.6 


■- 


— 


— 


■ MolyMenum 


20 ug/L 


18.4 


24 


12.2 


■«. 


. * — 


30.8 


Nickd 


20 u^ 


34.3 


- 


25.8 


- 


21.9 


33.8 


Sirontium 


20 ug/L 


452 


653 


815 


3100 


501 


1710 


Zinc 


10 ug/L 


822 


14.1 


42.9 


39.9 


45.6 


22.7 


11 Iron, Unfiltered Total 


20 ug/L 


188 


970 


427 


451 


514 


451 


12 Mercury 


0.1 ug/L 


OdSS 


- 


0.098 


0.49 


- 


0.105 


14PheEollcs(4AAP) 


2 ug/L 


- 


- 


25.4 


738 


— 


— 


16 Bromodichlorosietliane 


0.8 ugiL 


2.08 


3.12 


232 


6M 


— 


«^ 


CWorofonn 


0,7 ugl. 


2.93 


10 


IIJ 


933 


•' •■ 


ii»»i 


DibromochlcK-omethane 


I.I ug/L 


1.04 


1J8 


- 


423 


- 


- 


25 OM aid pease 


1 mfC 


- 


129 


- 


- 


2.05 


- 



: Flow m^/day 880 

Mole; Underlined control poiols are u^iream of direct discharges. 



563 



320 



32 



972 



235 
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TABLE 19 



EPG Sector - Nuclear Stations aiidl Associated Facilities - 


Loadings (kg/day) 


Water Treatmeot Plant (W'lF) - Neutralization Sump (NS) 


Streams 

i 










Darlington 


Pickmng 


,_ 


Ststton : 


Bruce 


Bruce ! 


Darlington 


NOS 


NOS 


BNPD : ^' ■' 


»• 


NGS-A 


MGS-B 


NOS 


Coffltr. . 


A&B 


Seivice 


Control Point : 


NS 1400 


NS2000 


NS2200 


NS 1100 


m mm 


NS1400 


ATG PARAMETER 














1 COD 


mi 


15.7 


8.89 


L07 


- 


6.36 


2 C^aBide Total 


- 


- 


0.00512 


- 


— 


— ■■ - ' 


4 Ammonia plus Ammonium 


- 


- 


i.0922 


- 


0.324 


— 


Total KJeldahl nitro|ea 


0.476 


0.9 


0.454 


0.011 


1.3 


0.175 


Nilrate+Nilriie 


l^f 


1.86 


0.902 


0,01 


32.1 


0.685 


5 DOC 


sm 


451 


3.1 


0.203 


8.87 


1.73 


TOC 


0.108 


15.9 
0.044 


3M 


— 


8.87 


8.34 .. ■■ 


6 Total pliospliorus 










8 Total suspended solids 


- 


99.6 


'- 


0.128 


14.9 


1.09 


Volatile suspended solids 


- 


19.7 




- 


- 


— 


9 Aluminum 


0,061 


14.7 


0.0547 


0.026 


0.949 


emi 


Boron 


0.053 


0.058 


0.0582 


- 


0.109 


0.027 


Cadmium 


oora 


0,002 


0.00103 


- 


0.001 


§.m2 


Chromium 


- 


0.009 


- 


.- 


. 


- 


. Copper 


0.009 


0.012 


0.00819 


0.002 


0.021 


0.005 


Lithium 


- 


- 


0.0111 


- 




- 


Molybdenum 


0.014 


0.015 


0.0231 


- 


- 


0,006 


Mckei 


0.029 


- 


0.M826 


- 


0.024 


0.009 


Strontium 


0J7 


0.416 


0J6I 


0.051 


0.475 


0.368 


Ziic 


0.007 


0,01 


0.0137 


0.001 


0.043 


0.005 


. El Iron, Unlltered Total 


0.165 


0.664 


0.137 


0.008 


0.647 


0.099 


14 Phenolics (4AAP) 


= 


- 


0.00813 


0.007 


— 


— 


16 BromodiehloroBettiane 


0.001 


0.002 


— 


~ 


"" 


*" 


Chloroform 


0.002 


i.006 


||.U03% 


- 


mm 


— 


Dibromocitoromettiane 


0.001 


0.001 


.-:" 


^ 


'- 


~ 


2S Oil and grease 


- 


0.804 


• .-, 


■»^\ 


1.99 


— 



Note: Loadings 



than .001 kg/day are 
Undcrlmei coiirol points arc 



of direct 
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EPG Sector — Nuclear Stations — Concentrations 



Oily Water Separator 


(OW) Streams - 


Units as per RMDL 














Pickering 


Picking 


' ■ , , 


Statloo : 


Bruce 


Bruce 


Darlington 


NGS 


' NGS 


'. ^:- ' 




NGS = A 


NGS -B 


NGS 


A&B 


A&B 


" 


Control Point : 


OWllOO 


OW1600 


OW1900 


OW2700 


OW3600 


ATO PARAMBTBR 


RMDL 












1 COD 


10 mgt 


' Pi' 


■ — 


24 


- 


- 


2 Cyanide Total 


0.005 mg/L 


■ - 


- 


0.015 


— 


— 


3pH 




7,31 


8.69 


7.48 


7.54 


8.73 


4 Ammonia plus Ammonium 


J5 mgrt^ 


0.733 


- 


0.3 


- 


- 


Total Kjcldahl nitrogen 


m mg/L 


2.14 


■ ^ 


33.8 


— 


0.46 


5 oac 


OJ m^ 


23.1 


61J 


6.47 


2.64 


4.86 


TOC ; 


5 Bit 


34.8 


- 


7.94 


- 


- 


6 Total phcsphorus 


0.1 m^ 


0.92 


- 


0247 


- 


— 


7 CopductaEce - 


' iS/eia 


262 


126 


256 


191 


220 


8 Total suspends soll& 


^ % mg/L 


19J 


26.7 


6.15 


- ■ 


'• 


' 9 Aluminuna 


30 ig/L 


1300 


- 


53.8 


60.8 


104 


Boron 


50 ug/L 


284 


'- 


- 


— 


-r 


Cadmium 


2 ig/L 


19 


- 


2.6 


— ■ 


— 


Copper 


^ 10 ug/L 


92.9 


- 


16.9 


— 


— 


frad 


30 ug/L 


47,5 


— 


— 


— 


— 


UlWum 


50 ug/L 


98.3 


- 


- 


- 


- 


Strontium * 


20 ug/L 


un 


75.8 


68.9 


54 


268 


Zinc 


10 u§i. 


699 


105 


246 


17 


94.9 


Bl Iron, llnfiltOTwl Total 


" 20 ig/L 


3000 


241 


465 


417 


1130 


10 Arsenic 


S ug/L 


36 


- 


- 


— 


"^ 


14 Phenoiics C4AAP) 


2 ug/L 


59.3 


UJ 


im 


2.07 


, ■■«■ 


15 Sulphide 


0.02 mg/L 


12.6 


— 


— 


— _ 


■?" 


19 Bli(2-€tliylhe]i3rt) phttialate 


22 ug/L 


49.1 


312 


- 


~. 


— 


Di-n-toutylphlhalaie 


3.S ug/L 


— 


20.9 


— 


~ 


~ 


25 Oil and pr^se 


1 mg/L 


5.64 


17.3 


1.78 


3.34 


111 



;,FIOW 



m^/CTent 



0.3 



27 



0.8 



0.9 



Note: UEdCTlined eonlrol points ire upstream of the station RLWM ^tem. 
All aNve Coilrol Points are event discharges monitored oice a ■onth. 
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■rABLE 21 

EPGSectoir 

Bruce NGS — A - Direct Discliarge Loadings 











Totals 


. C^oiilFol PoinlK 


BB 


NS14M 


RLOIOO 


Daily 


' Amraal 




kg/day 


kg/day 


kg/day 


kgi'day 


kg^eaf 


ATO PARAMETER 


: (4 units) 










i COD 


- 


1S.2 


8.14 


20 


7301 


4 Ammonia plus Ammonium 


1.16 


- 


0.091 


1.19 


jm 


Total KieldaM nitrogen 


8.84 


0.47i 


a533 


9.31 


3400 


Nitrate+MUile/ 


- 


1.47 


0.06 


121 


442 


- ■ S DOC ■• ■ •' • 


32.f 


5.61 


2.14 


37.8 


13800 


TOC ■ - . ' \ \ ' - 


- 


- 


4.15 


4.13 


ISW 


6 Tolal phosphorus 


- 


0.108 


0.674 


0.755 


276 


8 Total suspended soliis 


■' ~ 


-• 


123 


122 


446 


9 Aluminum 


0.048 


OMl 


0.017 


0.11 


40J 


Boron 


- 


0.053 


0.012 


0J53S 


195 


Cadmium . . 


- 


0.002 


- 


0.00157 


0.572 


Copper 


0.044 


0.009 


0.014 


0.0628 


22.9 


Lithium * 


- 


- 


0.01 


0.00995 


3.63 


- Molybdenum 


■ ,, - 


0.014 


''^ 


0.011 


4 


Niclcel " ., '<- ,. 


- 


0.029 


- 


0.0227 


829 


Strontium 


• !*»! ^ 


0.37 


0,016 


0.306 


112 


Zinc ' 


• i.072 


0.007 


0.029 


0.103 


37.5 


El Iroii, Unriltered Total 


(t.092 


0.165 


0221 


0.437. 


159 


14 Plienolies (4AAP) 


§.m4 


- 


O.Oil 


0.0M8 


1.75 


IS Sulphide 


- 


- 


0.536 


0533 


195 


. 16 Bromodichloromethane 


- 


0.001 


- 


- 


0286 


Chlorofotm 


- 


0.002 


0.091 


0.00256 


0.W5 


Ditoronaochtoromethane 


' 


0.001 


- 


- 


0.286 


Methylerie chloride 


-, 


-*. 


0.003 


0.00298 


1.09 


Tetrachloroethylene 


m^ 


■ « 


0.003 


0.00298 


1.09 


19 Bis(2-ethylhej^I) phthalate 


■ *>•: 


^ ' 


0.003 


0.00298 


1.09 


25 Olland|rease 


%. 


• *-■ 


0.325 


0.S3 


118 


* '. Days of Diseharie 


347 


286 


363 







Note: Total annual loadings are calculated based on number of days of discharge. 

Boiler Blowdown (BB) loading is average loading of all of the boilers muUiplied bf No. of Boilere. 
Loadings from boiler blowdowi are overestimated because not all 4 boilers discharged on each 

of the 347 discharge days. , ; • 

Lpadings less than 0.001 Iqg/day are not shown. ■ "'. -. 

Annual loadings are total loadinp for the MISA monitoring period, • 

Total daily loadings are derived from annual loadings divided by 365 days, ; 

'■■' ■ BI--25. ■ ■ " - 
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TABLE 22 

EPG Sector 

Bruce NGS - B - Direct Discliarge Loadings 



Totals 



,S ■»: 



^ '*-'■' Control PoietK 


BB 


NS2000 


RLOIOO 


Daily 


Annual 




kg/day 


kg/day 


kg/day 


k|/day 


kg/fyear 


ATG PARAMETER 


(4 units) 










1 COD 


- 


15.7 


0.714 


14.S 


5400 


4 Ammonia plus Ammonium 


8 


- 


0.02 


7.62 


2780 


Tola! Kjeldalil nilrogen 


7.S 


0.9 


O.OS 


8.27 


3020 


Nilrate+Nitrite 


JB" 


1.86 


■ - 


1.67 


610 


5 DOC 


3.03 


6.51 


0.211 


8.93 


3260 


TOC 


— 


15.9 


0.746 


15 


5470 


6 Total phospliiorus 


- 


0.044 


0.121 


0.155 


56.5 


8 Total syspeBded solids 


- 


99.6 


0.464 


89.9 


32800 


Volatile suspended solids 


- 


19.7 


^ • 


17J 


6460 


9 Aluminum 


ojm 


14.7 


0,006 


13.6 


4970 


Boron 


- 


0058 


0.011 


0.0626 


22.9 


Cadmium 


— 


0.002 


- 


0.0018 


0.656 


CiiromiuBi . ; 


- 


0.009 


- 


0.00809 


2.95 


Copper 


a.06 


0.012 


0.002 


0.0697 


25.5 


' Molybdeiim 


- 


0.015 


0.004 


0.0173 


6.31 


Slrontjini 


- 


0.416 


0.002 


0J76 


137 


Zinc . 


0.052 


0.01 


0.008 


0.066 


24.1 


El IroE,Unfiltered Total 


0,16 


0.664 


0.068 


0.814 


297 


14PheiioIics(4AAP) 


0.036 


- 


- 


0,0342 


12J 


16 Bromodiclilorometliane 


- 


0.002 


- 


0.0018 


0.656 


Chloroform 


' ^ 


0.006 


'- 


0.00539 


1.97 


Dibromochloromethane 


^ 


0.001 


— 


- 


0.328 


- Methylene chloride 


- 


- 


0.018 


0.0172 


6.26 


19 Bis<2-ethylhe3{yl) phlhalaie 


- 


- 


O.OOl 


— 


0.348 


25 Oil and pease 


= 


0.804 


0.308 


1.02 


37t 


Days of Discharge 


347 


32S 


348 







Note Total annual loadings are calculated based on wmber of days of discharge. 

Boiler Blowdown (BB) loading is iverage loading of all of the boflers multiplied by No. of Boilers. 
Loadings from boiler Wowdown are wereslimaled because not all 4 boilers discharged on each 

of the 347 days of discharge. ■ 

Loadings less thai 0.001 kg/day ire lot showi. 
Aiaiiarioadings are total loadings for the MISA momitorii^g period. 
Total daily loadings are derived froH annual loadinp divided by 36S days. 
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TiUBLE 23 

Darlington NGS - Direct Discliarge Loadings 











Totals 




:h 






Daily 


Annual 


' -Coiilrol P©int 


kg/day 


NS220O 


RLOIOO 


Loadings 


Loadings 




(2 units) 


kg/day 


kg/day 


kg/day 


kgfyem 


ATO PARAMETER 












1 COD 


- 


48.5 


3.09 


45.1 


16400 


2 Cyanide Total 


0.141 


0.017 
0.617 


0.069 


0.0149 
0.685 


5.42 
250 


4 AmMonia plus Ammonium 


TolaJ Kjeldahl nitrogeE 


0.184 


4.05 


0226 


3.85 


1400 


Nilrate+Nitrite 


- 


6.47 


— 


5.65 


2060 


5 DOC 


iJOS 


24.8 


0.S96 


22.3 


8150 


TOC 


- 


26.6 


1.1 


24.2 


8830 


6 Total phosphorus 


w* 


- 


0.102 


0.0883 


32.2 


8 Total suspended solids 


- 


, -: 


3.49 


3.02 


1100 


VolatUc suspended solids 


- 


— 


0.501 


0.434 


158 


9 Aluminum 


0.012 


0.543 


0.037 


■ 0.514 


188 


Boron 


■ : - 


0.433 


- 


0.378 


138 


Cadmium * 


»^ 


0.003 


-'- 


0.00262 


0.957 


Copper ' 


0.003 


0.064 


0.014 


0.0699 


■25.5 


Lithium 


- 


0.073 


0.006 


0.069 


25.2 


Molybdenum 


^ 


0.152 


- 


0.133 


48.5 


-"' Nickel 


— 


0.066 


- 


0.0577 


21.1 


Strontium 


- 


1.6 


0.005 


1.4 


512 


Zinc ' . 


0.002 


0.083 


0.(E8 


0.098 


35.8 


El Iron, Unfiltered Total 


0.103 


1.25 


0.202 


1.33 


486 


12 Mercury 


- 


- 


- 


- 


- 


14 Phenolici (4AAP) 


0.003 


0.007 


— 


0.00795 


2.9 


16 1,4-Dichlorobenzene 


- 


- 


- 


- 


- 


Bromodictitoromethane 


AS 


0.005 


. - 


0.00457 


1.6 


Chloroform 


'm* 


0.04 


0.001 


0.0358 


13.1 


17 m-XyleEe and p-Xylene 


nm 


. 


- 


- 


- 


-Xylene 


" 


— 


— 


- 


— 


19 Benzylbutylphthala.te 


«.,- 


— 


— 


— 


— 


19 Bis(2-ethylhe3^1) phthalate 


^' 


— 


0.012 


0.0104 


3.79 


23 l,2,3-Trlchlorobeii2eiie 


— 


- 


= 


— 


— 


1 ,2,4 -Trldilorobenzene 


-, 


- 


" 


■— 


— 


. 24 OetacMorodiberao-p-dioixiii 


= 


- 


■- ' 


— ■ 


. _ 


25 Oil and grease 


— 


— 


0.503 


0.435 


159 


' ' Days of Discharge 


223 


319 


316 






Mole: Total annual loadings are calculated based 


on tie numt 


ler of days of 


: discharge. 





Boiler Blowdown (BB) loading is the average loading of all of the boilers multiplied by tlie No. of boilers, 
Loadings from boiler blowdowii are overestimated because not all boilers discliarged on each 

of the 223 days of discharge. 
During the monltoing period only 1 reactor operated. 
Loadings less than 0.001 kg/day are not shown. 
Annualloadiiigs are total loadings for the MISA monitoriog period. 
Total daily loadings are derived from annual loadings divided ^ 365 days. 
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TABLE 24 

EPG Sector 

Pickcrimg NGS - A & B - Direct Discharge Loadings 



,-. . 










Totals 


control Fowls 


BB 


NS3100 


RL0200 


RL3700 


Daily 


AnntuI 




kg/day 


feg^dty 


kg^day 


kg/day 


kg/day 


kg/^ear 


ATO" PARAMETER 


(Stinits) 












1 COD 


~ 


- 


8Ji 


- 


8.1 


2960 


4 Ammonia, pte Aoimoiitutii 


- 


J24 


OMl 


- 


0'.366 


134 


Total KJeldaM nitrogen 


2^7 


1.3 


0.39 


- 


4.46 


1630 


Nitrate +Mtrite 


- 


32.1 


0.057 


~ 


30.4 


11100 


5 DOC 


122 


8.87 


5.09 


2.41 


25.5 


9320 


TOC ...^^-^ _ 


12.6 


8.87 


6.72 


l92 


27,5, ■ 


lOlOO 


6 Total pliosphonis 


- 


-.. 


0.536 


0.362 


0.535 


195 


8 Total suspended solids 


„ 


14.f 


4,04 


- 


18 


6580 


9 Alitminuin 


0.048 


. 0.949 


0.024 


- 


0.968 


353 


Boron 


- 


0.109 


- 


- 


0.103 


37.6 


Cadmium 


- 


0.001 


0.001 


- 


0.00192 


0.702 


• Copper 


0.056 


0.^7 


0.032 


0.016 


0.113 


412 


LitMom "'- _ ■■ 


- 


- 


0.028 


-. 


. 0.0274 


10 


. Nickel 


0.064 


0.^4 


0.006 


' ^ ■ 


0.092 


33.6 


Stromilum 


- 


0.475 


0.045 


- 


0.493 


180 


Zinc 


0.176 


0.043 


0.065 


, 0.037 


0.28 


102 


El Iron, UnOllered Total 


0.064 


0.647 


0.185 


0.074 


0,858 


313 


14 Plienollcs (4AAP) 


0.016 


- 


- 


■-f 


0.0159 


S.79 


M Chloroform 


- 


'■ .. - 


0.001 


- 


- 


0.357 


Methylene chloride 


- 


- 


0.009 


- 


0.0088 


3.21 


25 Oil and grease 


2.98 


1.99 


4.53 


■" .4.05 


9.39 


3430 


27PCBT 


- 


■ - 


_ - 


- 


- 


- 


Days of Discharge 


M2 


345 


357 


11 ■ 







■* , 



Mole Total annii al loadings are calculated based on number of days of discharge. 

Boiler Biowdom (BB) loading is average loading of all of the tioikrs multlpUed by No. of Boilers. 
Loadings from boiler blowdown are overestimated because not all 8 boilers discharged on each 

of the 362 dap of discllaf ge. 
Loadings less than 0.001 kg/day are not shown. 
Total daily loadinp are derived from annutt loadings deyided by 365 days. 
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TABOB 25 - 
Anntial Loadings from Nuclear Stations (kg/year) 



• . ■"' '; ' ■ - 


Brace 


Bruce 


Darltagton 


Pickering 


Total 


ATG PARAMETER 


NGS - A 


NGS - B 


NGS 


NQSA&B 


LoadtaM 


1 COD 


7300 . 


5400 


16400 


2960 


mm 


2 cyanide Total 


' '' ' 


„ 


- 5J2 


— 


5.42 


4 AmmoBia plus Ammoniuoi 


436 


3780 


250 


im 


3600 


Total Kjeldahl nitrogeii 


3400 


30Z0 


1400 


■ - m$ ' 


9450 


Nilrate+Nilrite - 


442 


«ie 


2060 


11100 


14200 


S DOC 


13800 


mio 


; SISO 


9320 


34500 


TOC 


1510 


54TO 


1830 


lOliO 


^m 


6 Total pbosphonis 


276 


56S 


322 


19S 


560 


S Total suspended solids 


446 


32600 


1100 


. ^ii 


40900 


Volatile sispeiided solids 


- 


6460 


158 


■ _ 


6620 


9 Aluminum 


40.3 


4970 


188 


^m 


SSSO 


Boron 


195 


22.9 


138 


37 J 


218 


Cadmiuii 


0.S72 


MS6 


0.957 


0.702 


2.89 


Chromium 


•' ■; , - - 


2.95 


' 


- 


2.95 


Copper , . 


22.9 


215 


- . ■ 25.5 


4m 


115 


Litliium ■ 


■;- ■.. 3.63- 


- 


252 


m 


38.8 


Molybdenum 


.-..-•". 4 


631 


48 J 


— - 


58.8 


Niekel 


819 


- 


21,1 


mg 


63 


Sironltam 


112 


137 


512 


m 


941 


Zinc , ■ '■ 


- . 373 


244 


35.8 


itt 


199 


El Iroi,UiifiUered Total 


159 


aw 


486 


at 


1260 


14 Phenolics (4AAP) 


1.75 


12.5 


2.9 


SJf 1 


22.9 


IS SilpWde 


195 


-r 


- 


^ 


195 


16 BroModtehlororaetliane 


0286 


QjSS6 


1.6 


— 


2.54 


Chloroform 


0.93S 


1.97 . 


13.1 


0357 


16.4 


OibromocMoromeithaiie 


CIJ86 


0328 


- 


- 


' 0.614 


Methylene chloride 


1.09 


6M 


' -. •• -■' 


aa 


, 10.6 


Tetracyoroethylene 


1.09 


- 


— 


» 


1.09 


19 Bis(2-eihyllie3^) pbttalatc 


1.09 


0.348 


3.79 


-_• 


523 


25 Oil and grease 


lis 


. 371 


159 


343i 


4080 



Note: Annual loadinp are total loadings over tlie MISA moiltoriig period (Jine 1, 1990 to May 31, 1991). 
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TABLE 26 

EPG Sector - Nuclear Asiociated Facilities - Concentratioiis 
Process (PR) Effluent Streams - Units as per RMDL 

SlalioB 







NOS 


Hea«y 


Hea\^ 


BNPD 


BNPD 


BNPD 


BNPD 






Cdnstr. 


Water Plant 


Water Plant 


Services 


Services 


Servficcs 


Sftrvices 




Coatrol Point : 


PR 0800 


PR 0400 • 


PR 0500 


PR 0100 


PR 0200 


PR 0300 


PR 0400 


ATC PARAM'ETER 


RMDL 






^ 










1 COD 


10 mg/L 


50.8 


17.7 


.- 


13J 


134 


— 


•—- 


2 Cyanide Total 


i.OOS MifL 


0.027 


- 


— . 


— 


— 


— 


— 


3pH 




6.94 


7.1 


8.05 


6.69 


7.97 


7.86 


7.81 


4 Aaatofflia plus Amnaontum 


0.25 mg/L 


3.4 


- 


- 


1.94 


- 


- 


-:- 


^ Total KJeldahl Eitrogen 


0.5 m|/L 


6J1 


- 


- 


1.7 


122 


0.602 


0.55 


Nitrate + Nitrite 


025 Bg/L 


15.7 


0J82 


0.515 


■ 7.29 


0364 


0.392 


0.473 


5 DOC 


0.5 mg/L 


61.1 


2.96 


2.08 


3.84 


5.16 


2.35 


2.61 


TOC 


5 mg/L 


126 


4.53 


- 


- 


5M 


— 


— 


6 Total phosphorus 


0.1 Hg/L 


3,69 


- 


- 


0J93 


— 


^ 


— 


7 Conductance 


mSJcm 


495 


232 


2B 


372 


209 


243 


416 


8 Total suspended solids 


5 ng/L 


15J 


6.13 


- 


6.73 


- 


3.05 


3.79 


9 Aluminum 


30 ug/L 


186 


65.1 


ms . 


595 


121 


123 


91.3 


Boroi 


SO iigflL 


- 


- 


**. 


78.8 


— . 


— 


— ■ 


Cadmium 


2 ug/L 


2.67 


- 


'■^ 


- 


— 


— 


— 


Copper 


10 ugL 


34.8 


- 


- 


30.6 


10.7 . 


8.37 


7.27 


Molybdenum 


20 Mg/L. 


— 


— 


— , 


^,.„. 


— 


"~ 


■"' 


Nickel 


20 Mg/L 


« 


•— 


. ■ — 


•n. 


— ' 


— ■ 


•*■■ 


Strontium 


20 Mg/L 


211 


12S 


135 


588 


ICNS 


124 


164 


Zinc 


10 U|/L 


SM 


24 


14.5 


61.3 


22.6 


10.8 


10,3 


El Iron, Unriltered Total 


20 ug/L 


393 


610 


38.9 


92.9 


86J 


77.6 


87.6 


10 Antimony 


5 ug/L: 


3.08 


— 


— 


— 


— 


■~ 


~ 


12 Mercuiy 


0.1 ug/L 


0.12 


— • 


• " »».' 


•^ " 


= 


"~ 


"" 


14 Plienolics (4AAP) 


2 ugi. 


13.6 


- 


1.79 


5.05 


4.75 • 


5.79 


6.63 


15 Sulphide 


0.02 mg/L 


- 


tt 


0.028 


— 


— 


— 


— 


16 BroBftodidiloromclliaie 


0.8 ugfL 


2J5 


— ■ 


— 


L17 


— 


~ 


~ 


ChloroforiB 


0.7 ug/L 


12.2 


- 


'mm. 


5.1 


— 


~ 


— 


Dibromochlorometliane 


t.l ug/L 


1.06 


- ' 


mm 


**■' 


— 


— 


^. 


17 Toluene 


0.5 ugflL 


0.332 


- 


*-^ . 


! SS' 


— 


— 


-■ ■»!. 


19 iis(2-ethyllie)(yl) pMhalale 


2.2 ig/L 


8.41 


= 


. «■ 


— ■■ 


— 


— 


'^ 


25 Oil and grease 


1 mgt, 


4.1 


1.87 


» MI' 


— 


— 


■• 


*^'. 


B2 Total Residual Oxidanis 


0.1 mg/L 


1.03 


-■ 


- . ** " 


0.772 


— 


' — 


■ss- 



Flow 



m^/day 



390 



704' 



75200 



1680 



550 



5230 



9085 



Note: • PR 0400 at the Bruce Heaufy Water Plait is a control point for monitoring event discharges from the process efflient lagoons. 

tt Additional data sub«itied by On tario Hydro after MISA moiiitoriBg, for the period June 1/90 to March 31^4, indicate an average. 
SElphidecoiieentratioii of 0.19 Bg/L. Flow data for the same period are not available. 
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TABLE 27 



EPG Sector - Nuclear Associated Facilities - Loadiiigs (kg/day) 
Process (PR) EfflueEt Streams 



Station: 


Darlngton 


Iruce 


Bruce 












NGS 


Heavy 


Heavy 


BNPD 


BNPD 


BNPD 


BNPD 




Constr. 


Water Plant 


Water Plant 


Services 


Services 


Services 


Semces 


d^ntrol Pomt : 


PR 0800 


PR 0400 • 


PR 0500 


PR 0100 


PR 0200 


PR 0300 


PR 0400 


ATG PARAMETER 
















1 COD 


18.2 


29.5 


' 


23 


5.3 


•^ _ 


= 


2 Cyanide Total 


0.01 




.^: 


- 


- 


— 


:\ 


4 Ammonia plus Ammonium 


1.47 


- 


*« 


3.34 


— 


— 


— 


Total Kjeldahl aitrogeii 


2.78 


1.75 


- 


2.98 


0.538 


3.23 


5J3 


Nitrate +Nitrile 


6.47 


0.712 


40.6 


12.9 


0.185 


2 


4.65 


5 DOC * 


20,3 


222 


^« 


6J3 


2.42 


11.7 


23.7 


TOC 


40.5 


2.08 


■■mti ■ 


- 


1.88 


- 


- 


6 Tola! phosphorus 


1.S4 


- 


«-»■ 


aS15 


- 


- 


— 


8 Total suspeided solids 


5.88 


2.8 


■ - 


11.4 


■ - 


13.8 


312 


9 Alumiim 


0.064 


0.026 


3.99 


1.03 


0,061 


0.544 


0.814 


Boron 


- 


- 


- 


0.142 


^ 


-^ 


^ 


Cadnaitim 


0.001 


- 


- 


- 


- 


- . 


— 


Copper 


0.014 


- 


- 


0.055 


0.006 


0.042 


&m 


Strontium 


0.075 


0.146 


im 


1.13 


0.061 


0.683 


1.67 


Zinc 


0.035 


0,025 


1.13 


0.108 


0.013 


0.054 


0.098 


El Iron, UBfiltered Total 


01164 


0.664 


■3 


0.17 


0.049 


0.368 


0.768 


10 Antimoiiy 


0.001 


- 


« 


— 


■*• 


— • 


" 


12 Mercury 


■- 


- 


- 


— 


^ 


■^ 


— 


14Plieii0lics(4AAP) 


0.006 


- 


0.142 


0.008 


0.002 


0.037 


0.069 


15 SilphMe 


- 


tt 


2,36 


— 


— 


-" 


~ 


16 BromodicMorometliane 


0.001 


- 


— 


0.002 


-* 


** 


^- 


Chloroform 


O.0OS 


- 


- 


0.009 


■ - 


*'i 


-m. 


DibronocMoroniethane 


- 


- 


■ - 


■ - 


■. 


4 


— * 


17 Totaene 


- 


- 


- 


"^ _ 


- 


— 


■— 


19 Bi£(2-etl!yJ!»«™l) pfethplate 


0.003 


- 


- 


.« 


— 


— 


•^ 


25 Oil and grease 


1.43 


1.02 


87.6 


— 


/itf, 


— - 


** 


E2 Total Residual OxidaBts 


0,371 


- 


■■ s^ . 


\A5 


^ 


- 


'"" 



Note: • Pft 0400 at Bruce Heavy Water Plant based on 12 days of 
Loadtags less than 0.001 kg/day are not shown, 
tt See note for sulphide concentration on TABLE 26. 
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TABLE 28 

EPG Sector 

Darliegtoe NGS (Under Constr.) - Direct Discharge Loadings 



■' :. 




: * 




Totals 


Control Polnte 


BB 


NSllOO 


PR 0800 


Daily 


Annual 




kg/day 


kg/day 


kg/day 


kg/day 


kg/^ear 


ATG PARAMETER 


(Note) 










1 COD 


*P . 


1,07 


IB2 


23.3 


8510 


2 Cyanide Total 


- 


- 


OjOI 


0.00981 


3,58 


4 Ammonia plus Ammoniam 


0.M2 


- 


1,47 


1.44 


527 


Total K|eldahl nitrogen 


0.24 


0.011 


2.78 


2.97 


1090 


Nitrate +Niirite 


0.298 


0,01 


6.47 


6,65 


2430 


5 DOC 


1.15 


^0.203 


20.3 


21.2 


7740 


TOC 


1.61 


,. 


40.5 


41.3 


ISIOO 


6 Total phosphorus 


M5S 


- 


1.54 


1.57 


572 


8 Total suspended solids 


^ ft* 


0.128 


5.88 


12.5 


4570 


Volatile suspended solids 


-. 


- 


5.25 


5.1S 


1880 


9 Aluminiim 


0.062 


0.^6 


0,064 


0.142 


51.9 


Boron 


0J16 


- 


- 


0.016 


5.84 


Cadmiua 


— 


- 


0.001 


-. 


0.358 


Copper 


OjOS 


0.002 


0.014 


0.0451 


16.5 


Lead 


0.004 


«. 


- 


0.004 


1.46 


Strontium 


0.042 


0.051 


0.075 


0.15 


54.6 


ZIec 


0.004 


0,001 


0.035 


0.039 


14.2 


El Iron, UnfiJtered Total 


0.184 


0.008 


0.164 


0,35 


128 


10 AnIimonjF 


- 


- 


O.D01 


. - 


0.358 


14 Phenollcs (4AAP) 


0.002 


0.007 


0.006 


0,0126 


4.59 


16 Bromodiclitorometliane 


0.002 


- 


0.001 


0.00298 


1.09 


Chloroform 


0.004 


-^ 


OjOOS 


0.00S9 


3J5 


Dlbronaochloromethaiie 


0.002 


-■ 


- 


0.002 


0.73 


19 Bis(2-ethyltie)Qrl) phthalate 


■ 


- 


0.003 


0.00294 


1.07 


25 Oil and grease 


■--_ 


- 


1.43 


1.4. 


512 


B2 Tot^l Residual Oxidanls 


" . - 


-■ 


0.371 


0,364 


133 


Dap of Discliarge 


365 


■244' 


358 






Note Total annual loading are calculated based 


on number of days of discharge. 




Boiler Blowdown (BB) loading is the total loading flrom l)oth the constriciion boite and tl 


Lotdtnfs from boiler blowdov 


ifi are were 


stimated because not all b 


oiletsdtsctiai 


rged on eai 



ofi}ie365discitargedays. 
Loadings less than 0.001 l^d'ay are not iliown. 
Annual loading are total loadings over the MISA monitoring period. 
Total daity loadings ire derived from annual loadings divided by 365 days. 
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TABLE 29 

EPG Sector 

Bruce Heavy Water Plaet - Direct discharge loadiags 









Totals 




PR04D0 


PR 0500 


Daily 


Annual 




kg/day 


kg/day 


kg/day 


kg/year 


ATO PARAMBl'HR 










1 COD 


ms 


■— 


0.97 


354 


4 Total KjeldaM nitrogen 


iji^ 


^ ■ 


0.0575 


21 


Nitrate +Nitrite 


§.792 


40.6 


40.6 


14800 


S DOC 


2M 


156 


156 


57000 


TOC 


2,08 


- 


0.0684 


25 


B Total suspended solids 


2.8 


- 


0.0921 


33.6 


9 Alumtmm 


0.026 


3.99 


3.99 


1460 


Stronliym 


0.146 


I0l2 


lOJ 


3720 


Zinc 


0.025 


1.13 


1.13 


413 


El Iron, Unfillered Total 


0.664 


3 


3.02 


1100 


14 PheEolies (4AAP) 


_ 


0.142 


0.142 


51.8 


IS Salphide 


- 


2 J6 


2,36 


861 


25 Oilaiidp-ease 


IM 


87.6 


S7.6 


Mwm 



Days of Dischaf gs 



12 



365 



Note Total annual loadings are calculated based on the number of days of disctiarge. 
Loadinp less than 0.001 k^d^ are not shown. 
Annual loadings are total loadings over Oie MISA monitoring period. 
Total da% loadings are derived irom annuil loadinp dMded bf 365 days. 
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■* r .?■ ,« 



EPG Sector 
BNPD Services 



TABLE 30 



- Direct Discliarge LoadiBgs 













To fa Is 


: control Point: 


PROIW 


PRoew 


PR 0300 


PR 0400 


Dally 


Aimial 


* 


kg/day 


kg/day 


kg/day 


kg/day 


kg/day 


kg/year 


ATO PARAMBIBR 








■■■ 






1 COD 


23 


53 


- 


^- 


28J 


10300 


4 Ammonia plus AmmoBium 


334 


- 


- 


- 


■• 3.34' 


1220 


Total Kjeldahl litrogen 


2.9S 


0.538 


3.23 


5.33 


12 


4380 


• . NitrMc+Mtrite 


12J 


0.185 


2 


4.65 


19.7 


7180 


S DOC 


6m 


2.42 


11.? 


23.7 


44J 


16200 


. TOC ' '' 


'WH 


1.88 


- 


- 


1.87 


682 


6 Total phcsphores 


0.515 


- 


- 


- 


0.515 


188 


8 Toial suspended solids 


11.4 


- 


13.8 


31J 


55.9 


20400 


9 Aluminum 


1J3 


0.061 


0.544 


0.814 


2.44 


889 


Boron 


i.l42 


- 


■ - 


- 


0.142 


51.8 


Copper 


i.055 


i.006 


0.042 


0.07 


0.172 


62J 


Sirouiiuni 


-iM' " 


■ '■ . ©.061 


0.683 


1.67 


3J2 


1280 


Zinc 


§.108 


0.013 


©.054 


oies 


0271 


99 


El Iroi, Unffllered Total 


i.n 


©.049 


0.368 


0.768 


1J4. 


490 


14 PheioMcs (4AAP) 


0,008 


0.002 


0,037 


0.069 


0.115 


41.9 


16 BronaodicMorometiane 


e.mi 


Si-,, 


mm' 


■"■ 


0,002 


0.73 


Chloroforni 


0.009 


»* 


- 


- 


0.009 


329 


I^ Average Residtial Oxidamts 


IM 




^ 


« 


1,26 


460 


Majdmum Resldiat Ojddanls 


2.63 


1^' 


— 


. ■■ " -'— 


2.63 


960 


Minlaiin Residual Oiddants , 


0246 


- 


- 


- 


0246 


%9M 


Total Residual Ondanls 


1.15 


■ ,— 


" 


— 


1.15 


420 


Dap of Discliarge 


36S 


363 


365 


3^ 







Note Total ennoal loadings are calculated based on the number of days of dischirge. 
Loadinp less than 0,001 kg/day are,not slown. 
Annual loadings are totalloadings over the MISA monitoring period, 
Totit dally loadings are derived froB aeiual loadiags divided b^ 365 days. 
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TABLE 31 



Animal Loadings from Nuclear Associated Faciliti^ (kg/year) 



«' 




Bruce * 








DarHngtoo 


Hca^ Water 


BNPD 


Total 


ATG PARAMETER 


fConst.) 


Plant 


Services 


Loading 


1 COD 


8510 


354 


10300 


19200 


2CyanUeTotal 


338 . 


- ._ 


- 


3.5i 


4 Amnonia plus Ammonluiii 


527 


s-*" 


1220 


1750 


Total l^eMabl nitrogen 


1090 


m ' 


4380 


5490 


Nittatc+Nitrile 


2430 


14800 


7180 


244O0 


5 DOC 


7740 


57000 


16200 


80900 


Toc ' "":' 


15100 


25 


682 


15800 


6 Total phospborus 


572 


' ■■. - 


188 


760 


g Total suspended solkJs 


4570 


33,6 


20400 


2S000 


Volatile suspeided solids 


1880 


■**;i 


- 


m^ 


9 Afumlmiim 


51.9 


1460 


889 


2400 


Boroi 


S.S4 


' 


51.8 


58 


CadmlMm . . 


0.358 


iis: 


m& 


l^- 


Copper 


163 


w . : 


62.7 


79' ■ 


Lead 


1.46 


■ ■■ - 


- 


1.46 


StroBtium 


54.6 


3720 


1280 


5060 


Zinc 


14.2 


413 


99 


526 


El Iron, UnfiltCTcd Total 


]2« 


1100 


490 


1720 


10 Antiiaony 


0.358 


- 


— 


0.3S8 


14 Phenolics(4AAf) 


439 


51.8 


41.9 


98.3 


IS Sulphide 




861 


— 


861 


16 Bromodicblorometbaie 


1.09 


-t- 


0.73 


1.82 


Ciiloroform 


325 




329 


6.54 


DibroBOchioromeAase 


0.73 


. 


- 


U.73 


19 Bis(2-ethyltie]^l) phthalite 


1.07 


. «B 


— 


1.07 


25 Oil and p-ease 


511 


32000 


— 


32500 


E2 Totil Residuil Oddants 


133 


- 


- m. \ 


553 



Hole: Annual loadings are total loadlip over the MISA monitoring period (3me 1, 1990 lo May 31, 1991). 
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TABLE 32 
Summary of Loadings from the EPG Sector (kg/year) 



Fossil 
Stations 


NBClear ■ 

Stations 


Bruce 


EPG 


Total 


Total 


Hea^ 


Sector 


Loadfmg 


Ixmdmg 
(4 Stations) 


Darltogtoi Water BNPD 

(Const.) - Plant Services 


Tomi 


ATG PARAM'ETER ffi Staiioiisli 


Laadtag 


1 COD 66800 


mim 


8510 354 10300 


iiiioo 


2 QfinideTotol ' 122 


5.42 


33a 


2ia 


4 Ammonia plus Ammoaium 948M 


3600 


527 - 1^0 


100000 


Total KjeldaM nitrogen 132000 


9450 


1090 21 4380 


147000 


Nitraie+Mtriic * " 8180 


14200 


2430 14800 7180 


4^800 


5 DOC . • 5320© 


34500 


7740 57000 16200 


169000 


TOC , ^^ 24800 


2SfOO 


15100 .25 682 


66500 


4 Total phosplaoris 3140 


560 


572, . ■" - '■' 188 • 


4460 


S Total suspended solids ■ ■ ' 405^000' 


40900 


_, 4570 . 33.5 20400 


471000 


VolalUe suspended :soliis 112 


6620 


1180' — - 


8610 


9 AJtiminiim 24300 


5550 


51.9 1460 889 


32300 


Boroa ^ '28500 


218 


5.84 V - ■- 51J 


28800 


'Cidmiun " _" 52 J 


2.89 


0J58. 


55.7 


Chromiom . 709 


2.95 


- ' . _ 


712 


'topper „ 370 


lis 


16J ,. ^ - ". 62.7 


sm 


Uthium '38W 


3S.8 


- ' " _ _ 


mm 


Lead - -■ - -.,: 3Ji 


- 


1.46 


4.97 


Mofybdeiium 2950 


5S.8 


-'',-. — ■■ - 


3010 


. Niekrf . 200 


63 


- . - , - 


263 


Sbroatium 34700 


941 


54J 3720 1280 


40700 


Vanadium 1600 


^ - 


-- _ ■ . _ 


16CM» 


Zinc • - 112 


199 


142 413 99 


837 


El Iron, Uniltered Total • 2830 


1260 


128 1100 490 


5810 


10 Antimony '■ ' 87J; 


- 


0J58 - 


87.6 


Aiicaie 13^ 


= 


- ^ _ 


132 


Selcmum 781 


- 


- V '■ . . ■■*« - - 


7S1 


11 GUromiuiEi (hexawteiil) 6S4 


— 


— *.: ■ . _ 


6J4 


■ 12 Meriojry . 0,.4i3 


- 


= =— > . - 


0.4S3 


14 PheiioUcs(4AAP) , 208 


22.9 


4J9 51^ 41.9 


329 


15 SuIpMde "■ * 39.8 


195 


- 861 


1100 


16 BronodicUoromettoane 1.79 


2J4 


1.09 - 0.73 


6.15 


Chloroform 23.8 


144 


325 r- ' / 3J9 ■ 


46.7 


DibromocMorometlia&e >^ 


0.614 


•0.73. 


134 


1.^— Uieniororeoieiie -< •«■■ 




— ,: - - - 


~ 


■ IjA—DicMoT'Obenzene ■ — 


'A.' 


mm _, _ 


— 


Met^lene chloride 8J4 


10.6 


■■« ■ 


19.1 


Tetrachlor^thyleEe - 


1.09 


- '■ ■ •- 


im 


TricMwoflBoromethane 2.92 


- 


= ■ . ^- ■ ; 


im 


17 Toluerae ' . ' • . M 


.SiS! 


«: « . 


5.1 


19 Bem^lbutylphtlalate " ^ 


- 


-, _ 


- 


Bis(2~et'hylMej^l) phthalate: — 


S23 


1.07 --' I 


6J 


25 Oa and pease 235W 


4080 


512 ^000 " 


60100 


m Total Re$idmli Ondanls. »*. 




^. ■ -133 ■- 4m 


553 


Notes: - - 




... 


' 


Fossil stette'ns Include: Alikotan, Lsikeview,,'Lambton,, Leniox, Nanlicoke and 'Thunder Bay 




Nuclear slalions iracluie: Bruce NGS-A, Brace NGS-B, DarMngton NOS and Pickering NGS-A&B 


" •- 


Annual loadings arc the total loadings over the MISA moniloring period (June 1, 1990 to May 31, 1991), 
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TABLE 33 

EPG Sector -- Boiler BlowdowB Streams — Concentrations 
(All Streams average concentratioiis/flows — Units as per RMDL) 



Darlington Darlington 



' ' 


• ' ■ 










'*' 


Thunder 








Pickering 


NGS 


NGS 




Slalion t 


AtikoJah 


Lakeview 


Lambton 


Lennox 


Hanticoke 


Bay 


. Bruce 


Bruce 


Darlington 


NOS 


Conslr. 


COnstr. 






TOS 


TOS 


-TGS 


TGS 


TGS 


TGS 


NGS=A 


NGS=B 


NOS 


A&B 


0100 


0200 


ATG PARAMETER 


RMDL 


























1 COD 


W miff. 


- 


= 


- 


- 


- 


= 


. - 


- 


■ - 


- 




14,8 


3 pH 




8.09 


9.33 


8.99 


9.07 


9.36 


8.87 


9.35 


8.99 


8.73 


8.67 


8.05 


lOJ 


4 Ammonia plus Anmonium 


0.25 mg/L 


1.3 


- 


0.124 


0.307 


0.213 


0.286 


0.834 


1.38 


0.786 


' ^^ - 


0.243 




Nitrate + Nitrite 


0.25 mgft. 


= 


- 


r-^ 


- 


- 


- • 


- 


- 


- 


- 


- 


1.04 


Tola! Kjeldahl iiilrogen 


0,5 roi/L 


!Jl" 


. _ 


- ,. 


. - - 


■■- 


0.607 


4.73 


1.37 


1.1 


1.26 


- 


0,793 


;• 5 'DOG ^ , 


0.5 mg/L 


1.11 


, 1.48 


0.646 " 


1.14 


- 


2.03 


13.7 


.0.556 


0,783 


5.22' 


1.03 


S.25 


TOC- ' , ■ ■ 


5 mg/L 


- 


- 


- 


- 


- 


- 


- 


- 


- 


5.32 


- 


5.94 


6 Total phosphorus \ 


0.1 mg/L 


0218 


0.338 


1.1 


0358 


0.284 


0.0995 


- 


- 


- ■ 


■ - , 


- 


0.237 


7 Conduclance 


ttSfcm 


' 10.2 


10.4 


ItA 


11,9 


10.7 


8.64 


11,6 


9.81 


80.2 


13.1 


- 




8 Total suspended solids 


5 mg/L 


- 


- 


9.46 




6.25 


- 


- 


- 


~ 


- 


■ * . 


13J 


- 9 AJuminum ■ 


30 Mg/L 


31 


69.7 


73J 


99.g 


67.8 


34.6 


29.7 


64.4 


77.4 


21,5 


- 


248 


Boron 


SOug/L 


"- = 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


67.8 


Cadmium .. ^ 


2 Hf/L 


=»• 


3,04 


tm 


3.6 


3.24 


- 


- 


- 


2.49 


- 


3.2 


2.17 


Copper ,. . 


10 ug/L 


6.37 


111 


57.5 


64.2 


574 


8.06 


25.3 


10.1 


22.9 


28.8 


74.7 


138 


Lead 


30 ug/L 


-. 


- 




- 


- 


- 


- 




- 


- 


- 


222 


Molybdemim 


20 ug/L 


23.2 


28.4 


- 


- 


29.2 


24.3 


, -, — , 


- ■ 


— ' 


- 


- 


- 


Nickel 


20 ug/L 


- 


173 


- 


- 


164 ■ 


- 


■ - 


- 


-' 


23.5 


- 


— 


Strontium 


20 ug/L 


- -'• 


*■- 


■ . >« 


- 


- 


= 


- 


.- 


-' 


- . 


- 


110 


Zinc 


10 ug/L 


9,87 


15.2 


14.8 


n.4 


43.4 


15.1 


19.5 


lOJ 


19.4 


79.2 


10.6 


24.5 


El Iron, Unfiitered Total 


20 ug/L 


240 


30.1 


95.4 


29.3 


131 


77;2 


50.9 


31.7 


5ra 


26,9 


121 


1120 


12 Mercury 


0.1 ug/L 


- 


- 


'- 


- 


- 


— . 


— 


•= 


- 


- 


- 


0.068 


14 Phenolics (4AAP) 


2 ugt 


28.6 


9.13 


S.33 


ioj 


10^ 


. 244 


im 


7.67 


9.15 


6.81 


27 


18 


16 Bromodichlorometliane 


0.8 ug/L 


--■ . 


. ■ ■ = 


-■ 


«* 


** 


'"'- 


*« 


Mi 


;^' 


■ '.^ 


' ^^- 


471 


Chloroform 


0.7 ug/L 


. . - ■^'' 


".:h 


. * 


pj- 


. ■■■ ' - . 


- ■ 


■ ' - 


: • ' - 


-■ • ' 


' -' 


■- 


&81 


Dlbromochloromettiane 


1.1 ug/L 


— ^ 


• ' "■- 




• ■ ^, - 


" ■ - 


*• 


: . - 


« 


'•' 


■■'- 


- 


2.7 


25 Oil aiiu grease 


1 mn/J 


IM 


-' ■ 


1.72 


1 '^. 


-^' 


2.25 


*( 


"*■ " 


■ pp 


1.43 


- 


=- 


; No. Units MoDllored 




1/1 


m 


m ■ 


4/4 


m 


2/2 


3/4 


4/4 


2/4t 


7/8 


Note 


Note 


* : Flow 


m^/day 


87 


319 


313 


290 


47.4 


31.5 


636 


1260 


234 , 


294 


2.35 


151 



Note : See section 3.9.3 of this report for a description of effluent monitored at this coiitrol poimt. 
Caution — Flows are approramate. 
t Darlington NGS (units 1 & 2 ) was started up during the monitoring period, . 
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«^ 



TABLE 34 

S- (I ^ 

EPG Sector - BuildiEg Effluent Streams - CoEcentrations 
Fossil Fuelled Stations - Units as per RMDL 





, ■■ 








Lambton 




, 










Lakeview 


Lakeview 


TGS 


Lambton 


Lambton 


Lambton 




, 




TGS . 


TGS 


Units 


TGS 


TGS 


TGS 




^. 


■ 


Somps 


3000 


1&2 


1900 


Pumphouses 


2200 


ATG 


Parameter • RMDL 














03 


pH , 




8.09 


# BM 


8.09 


8J1 


&2 " 


7.19 




Nitrate +Nitrite 


0.25 m|/L 


0345 


0.378 


0.319 


0.333 


0.315 ■ 


L93 




Total Kjeldahl nitrogeii 


O.S mg/L . 


" 


' 




- 


--■. 


1.21 


05 


DOC 


0.5 mg/L 


2.5 


2.56 


2.06 


2.42 


■■»« 


49,7 




TOC 


5 mg/L 


. . • 


- 


„ 


- ^ - 


- 


. 109 


06 


Total phosphorys 


0.1 mg/L 


*- ^ * 


- 


" 




0.103 


3,25 


07 


Conductance 


uS/cm 


?^ 


343 


2J8 


279 


n 


875 


08 


Total suspended solids 


5 mg/L 


2BA 


15.8 


8.4 


7.08 


849 


401 


09 


Aluminum 


. 30 ug/L 


391 


242 


188 


101 


«2<!0 


2580 




ChromraB 


20 ug/L 


- 


■^ 


- 


• ' - 


24.7 


_ 




Copper 


. .10 ug/L 


19.3 


13.5 


12.« 


18.5 


362 


54.7 




Zinc "' ■" , - 


10 u|/L 


25.5 


24.3 


9.25 


56.5 


156 


133 


25 


Oil and grease 


1 ttig/L 


3.09 


2.32 


0.9 


, 3.55 


38.6 


22.4 


El 


Iron, Unfiltered Total 


20 u^ 


781 


441 


183 


223 


12900 


5860 




Estiiijated Toial Volume Discharged 


m V day 


259000 


125 


30000* 


300 


31 


0.0M 




Number of Slreams 




i 


- ,1 


i;* ^ 


'l. 


2 


I 



-Notes: ' ^ ■ ' ' " '" ■ ' - •• . '^ " * , • 

Concentralions &om similar building effluent streams were averaged. Disctiarge volumes are totals from simlar streams. 
Discharge volumes estimated firora pump curves and/or level changes in sumps. 
Disctiarge volumes were revised after the MISA monitoring period (reference - Ontario Hydro, A Review of Building Effluent MISA Data from 

from OMario Hydro's Sites, October 15, 1992, TOB 07293 T3. 
• One building effluent stream ( CtrlPt 0900 - Units 1 &2) was monitored as representative of the building effluent from Units 3&4. 
Flow from Lambton ClrlPt. 2200 is intermittent. Flow value based on a 10 minute discharge duration. 
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TABLE 34 (cont'd) 



EPG Sector — Building Efflueot Streams — Concentrations 
Fossil Fuelled Stations — Units as per RMDL 







» 


Lemiox 


Lennox 


Naeticoke 


Nanticoke 


RL Hearts 




*■: 


» , ' *- 


TGS 


TGS 


TGS 


TGS 


TGS 








0600 


Sumps 


Units 1 to 8 


Punaphouses 


0200 


ATG 


Paramfler ^ RMDL ■ 










■ 


03 


pH .\ . 




8.33 


8.35 


8.09 


825 


7.79 


04 


Ammonia plus Ammonium 


0.25 mg/L 


- 


- 


- 


- 


0.303 




N,ilrate+ Nitrite 


025 mg/L . . 


0.262 


0.259 


2.32 


0284 


0.738 




Total Kjeldahl nltrogeii 


0.5 mg/L 


- 


0.49 


■• 


'im 


1-75 


OS 


DOC 


0.5 mgL 


2.94 


198 


2,44 


^B' 


10.S 




TOC 


5 mg/L 


- 


- 


". 


<^: 


25,4 


m 


Total phosphorus 


0.1 mg/L 


0.129 


0.135 


.„ 


- 


0J82 


m 


Conductance 


uStem 


306 


2M , 


286 


287 


465 


m 


Total suspended solids 


5 mg/L 


7.92 , 


- 


16.5 


4.S3 


53.7 


m 


Aluooinum 


30 ug/L 


110 


45.1 


256 


111 


1060 




Copper 


10 ug/L 


20J • 


11.8 


146 


20.1 


34J 




Zinc 


10 ug/L 


172 


23.4 


- 


;.#".. 


156 


m 


1 ,2,4 -TricMorobenzene 


0.01 ug/L 


- 


' 


« 


e»j 


0.0603 


m 


Oil and grease 


1 mg/L 


- 


- 


5.62 


1.4^ 


15.8 


El 


Iron, Unfiltered Total 


20 wgL 


264 


: 52.3 


... 180 


203 


2350 




Bsltaated Total Volume Discharged 


m^/ day 


450 


59200 " 


330500 


1.4 


43 




Number of Streams 




1 


J 


• S 


4 


1 



Notes: , _ , 

Concentrations from similar building efflueiit streanis were averaged. Discharge volumes are totals from simlar streams. 

Discharge volumes estimated from pump curves and/or level changes in sumps. 

Discharge volumes were revised after the MISA moniioring period (reference - Ontario Hydro, A Review of Building Effluent MISA Data from 

from Ontario Hydro's Sites, October 15. 1992, TOB 07293 T3. 
Flow from Nanticoke pumphouses are intermittent. Flow value based on a 3 minute discharge duration for each pumphouse. 
Flow from RL Hearn CtrlPt 0200 is intermittent. Flow value based on 12 discharge volume ( each 30 - 40 minutes in duration). 
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TABLE 35 



EPG Sector — Building Effluent Streams — Concentratioes 
Hydraulic Stations — Units as per RMDL ; , 



■ * '■'" , ' ■' ... - ' ' ■ 


AquasaboH 


Arnprior 


Arnprior 


Decew Falls 


Pine Portage 


Silver Falls 


Sir Adam Beck 


'■ - ". .. .' ' ■ ' 


OS 


GS 


GS 


OS 


GS 


GS 


OS 


- ■" ~ ■ ' ''•..'•' ■- 


0100 . 
Somp 


WOO 
Sump 


0200 

Sump 


Sump 


Sumps 


Sump 


Sumps 


ATG PARAMETER ■ RMDL 










- 






03 pH -. ^ - .:•■ 


7.38 


7.97 


7M 


8.23 


8.16 


7.25 


8.08 


05 DOC ; i.S fflg/L 


B.S9 


4.8 


AMI. 


2.33 


- 5J34 


10.8 


'\ ' 2.41 


TOC ' • . Smg/L - 


8.93 






- 


5.99 


11.6 


6.75 


07 Conductance uS/cm 


^i 


126 


123 


299 


im' 


• ^ 68.8 


319 


08 Total suspended solids , , 5 mg/L 


79.9 






122 


30.6 


- - 


18.9 


09 Alumtnum ■ 30 ug/L 


792 


V 167 


.118 


311 


55.4 


35.8 


216 


Copper ' 10 ug/L 


44.2 


23.5 


15,2 


15.4 


8.08 


■ H.3 


n,?. 


Lead . , - " / 30 ug/L . 


SOS 




" - 


■ . -^ 


49,2 


- 


'in*!' 


Nickel '. ' ^- . . 20yg/L ' 


ma 






■»•> 


24,6 


"';, 


— 


'-.-■ Zinc ■■■■■■'" 10 u^ '■. ■■'-■ 


315 


-'.- u 


._..., - ;mf 


' ■.<&*: ., 


IIJ 


'" '"' " ■*. 


25.1 


14 Phenolics (4AAP) , 2 ug/L 


23.9 


. . 1.88 




2.28 


10.2 


9..42 


3.4 


25 Oil and pease ' ,1 mgL 


1.8 






- 


83 


4.81. 


2.89 


El Iron, Unfiltered Total 20.igft, .. 


1930 


239 


141 


417 


188 


109 


€95 


Bslimated Total Volume Discharged ui^/dajr 


U5* 


108 


2243 


■ 345 


144 


54 


10 10 300** 


Number Slreams 


1 


1 


1 


I - 


2 


.' . ■ -1 


8 



Note; ' . ■ 

Concentrations from similar building effluent slreams were averaged. Discharge volumes are totals for similar slreams. 
All slreams discharge interraitiently. Discharge volumes eslimated from pump ciives and/or level changes in sumps. ■ 

Discharge volumes were revised after the MISA monitoring period (reierence - Ontario Hydro, A Review of Building Efflyent MISA Data from 
Ontario Hydro's Sites, October 15, 1992, TOB 07293 T3. , . - 

* Intermittent discharge. Daily flow should not be ejttrapolated to an annual raie^^ • • " * . ' • 

•* Can be up to 5200 m*/ day -draft tube leakage. . ' . . . - ' * - 
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EPG Sector — Building Effluent Streams - CoBcentratioas 
Nuclear Stations and Associated Facilities — Units as per RMDL 



''• ■ "' '5 , »' 


•< _ Bruce 


Bruce 


Brace 


Darliiigtoit 


Darliiigton 


DarliogtoE 


Darlingion 


•■■»'. f, ■ " s» • ' ' . " 


NGS - A 


NGS - B. 


NGS - B 


NGS 


NGS 


NGS 


NGS 




Reheater Drains 


Inactive Draiiis 


Reheater Dratas 


0200 


0300 


0400 


Pumpkouses 


ATQ PARAMETER • RMDL 
















03 pH 


8 


8.37 


8.4 


S.22 


8.8 


8.56 


8,53 


04 Ammonia plus Ammonium 0.25 mg/L 


0.654 


0.825 


0,664 


- 


- 


0.611 


■ - 


Nitrate + Nitrite 0.25 mg/L 


0.355 


0.354 


0.73 


0.27 


- 


; -* 


0.716 


Total KJeldahl nitrogen 0.5 mg/L 


■ 3.78 


0.986 


0.942 


0.585 


:. - 


1.15 


0.887 


05 DOC 0.5 mg/L 


10,8 


1.74 


,' 4.22 


2.12 


- 


2.05 


4.05 


06 Total phosphorus . 0.1 mgL 


0.267 


', ^-v'^ "*.. 


. 0.408 


— ■ 


- 


— 


— 


07 Conductance uS/cm 


85.8 


'■ m 


138 


284 


817 


227 


390 


08 Total suspended solids 5 mg/L 


' 


- 


• '\ 


18.3 


" 


11 


143 


09 Aluminum 30 ug/L 


126 


67.3 


96.6 


221 


- - 


113 


234 


Cadmlup * • '. 2 ug/L 


.. 




2JS 


2.37 


- 


2.84 


437 


Chromium , 20 ug/L 


' 


" - ■ 


= 


- 


— - 


— 


18.6 


Copper , ■ . 10 ug/L 


,: 118 


18.6 


28.7 


37.3 


r ■, . ": ' "*■ 


21.4 


105 


. Molybdenum 20 ug/L 


« — - 


- 


= ' 27.8 


- 


■^. ' <■ ^ 


. ■«. , 


' — 


Zinc '■ 10 ug/L 


• 58.8 


14.5 


40.6 


47.8 


■m-:. 


14.1 


' 903 


14 Pienollcs (4AAP) ' 2 ug/L 


2.58 


- 


/ >\ 16.9 


10.4 


^ 


5.67 


3.53 


25 Oil and grease . ; ' • ' , 1 mg/L 


. " -i.n 


■-^ 


- * . 1.9 


0.835 


-_ 


m- 


4M 


El Iron, Unfillered Total • ' ,20 ug/L 


. ' 503 


m 


341 


1120 


— 


447 


im 


Estimated Total Volume Discharged m^day 


70.8 


432 


' 6J1 


14.9 


§.0118 


2.1 


,. .'■i« 


. Number of Streams in Average 


4 


• 4- 


.4 ■;; 


■^ 't 


1 . 


1 


. t 



Notes' ' "■- .... ■ ■ • - • --. ' •' ; 

Concentrations from similar bMilding effluent streams were average^. Discharge - 

All streams discharge intermittently. Discharge volumes estimated from pump curves and/or level changes in sumps. 

Discharge volumes were revised after the MISA monitoring period (f etercnce - Ontario Hydros A Review of Building Effluent MISA Data from 

Ontario Hydro's Sites, October 15, 1992;T0B 07293 T3. . , ' ■ ', ,' ^ : \ 
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AppendlK i - MIS A Monitoring Data Symmafy 



. . TABLE 36 (cont'd) 

EPG Sector - Building EfOiieEt Streams - CoEceiitratioes 
Nuclear StatioBS and Associated Facilities - Units as per RMDL 



. 


Darlington 


Darlington 




Pickering 


Bruce Heavy 




NOS 


NOS 


NGS 


i-A&B 


Water Plant 


• ' ... „. 


Sump ' 


1§00 


BWg. 


Effluents 


0100 


ATO PARAMETBR RMDL 








■■*'' 




03 pH 


•'8.47 


Jim. 




gj& 


6.82 


04 Ammonia plus Ammoiiium 0.25 mg/L 


2,66 


- 




1.09 


- 


Nitrate +Nitrile 0.25 mg/L 


. , 0.296 


0.385 




0.328 


- 


Total Kjeldahl nitrogen 0.5 mgflL . 


3.16 


0.967 




0.903 


- 


05 DOC 0,5 m|C 


4.35 


2.74 




' 2.9 


2.98 


TOC 5 mg/L 


11.7 


gm 




-. ■> 


- 


06 Total phosphoriis 0.1 mg/L 


0.551 


^ 






■- 


07 Oonductaece uS/cm 


354 


279 




343 


196 


08 Total suspended solids 5 mg/L 


31.8 


172 




63 


3L6 


09 Aluminum \ ' ' 30 ug/L 


324 . 


121 




166 


*«• 


Cadmium ^ 2 ug/L 


4.12 


2.88 




2.55 


<.jpg 


Copper . 10 ug/L 


163 


7Z8 




20.9 


. . - 


" Molybdenum * 20 ug/L 


2i 


— 




— 


** 


NIekel . 20 ug/L 


- 


- 




21.3 


« 


Zinc . 10 ug^ 


459 


73,6 




1S2 


. :»« 


12 Mercufy 0,1 u|/L 


0.105 


- 




S'tbS' 


VB! 


14 Phenolics (4AAP) 2 ug/L 


104 


4.64 




- 


— 


25 Oil and grease 1 mg/L 


4.33 


- 




2.76 


iiii 


El Iron, Unfiltered Total . 20 ug/L 


3050 


376 




529 


■". ■ «i 


Istimated Total Volume Discharged m'/ day 


20.4 


S.« 




6222 


'sm^ 


■ * Numberof Streams in Average 


10 


1 




1 


^ . 1 



Notes; " ' "■■"'"-. 

Oancentrations from similar building effluent streams were averaged. Discharge volumes are totals from similar streams. 
Darlington and Pickering streams discharge intermittently, Bruce Hea"vy Water Plant discharges continuously. 

Discharge volumes were revised after the MISA monitorin| period (refo-ence - Ontario Hydro, A Review of Building Effluent MISA Data from 
Ontario Hydro's Sites, October 15, 1992, TOB 07293 T3. 
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TABLE 37 



EPG Sector - 

Intake (IN), Transformer CooliEg Water 

Units as per RMDL 

(FossM Fuelled StatioEsI - Pafclof2 



and Outfall Omce TliroBgh(OT) Cooling Water Streams - Concentrations 



ATO PARAMETER ' " 
1 COD 

3 pH 

4 Ammonia plus Anmonium 
Total K|eldaM Mlrogcn . 
Nitrate +Nilrile 

5 DOC 
TOC 

6 Total phosphorus 

7 Conductance 

S Total suspended solids 
9 AluminuDi 

Cadmium 

Chromium ' » 

Copper 

Nickel 

Strontium 

Zinc 
El Iron, Unfiltered Total 
12 Mercwy 
14 Phenolics(4AAP) 
16 CMoroform 

Methylene cliloride , • ^ 

TrichlorollMoromethiie 
20 Phenol 
25 Oil and grease 
27 PCBT . ■ . \ 



fflinf 



Station : 

ControlFoiut i 
RMDL 
10 mg/L 

0l25 mg/L 
0.5 mg/L 

0.25 mg/L 

0.5 mi/L 

5 ngA.> 

0,1 mg/L 

5 mg/L 
30 og/L 

2 ng/L 
20 ug/L 
10 ug/L 
20 ug/L 
20 ug^ 
10 ug/L 
20 ug/L 
0.1 ug^ 

2 ug/L 
0.7 ug^ 

1.3 ug/L 
i yg/L 

2.4 ig/L 
1 mg/L 

0.1 U|/L 

n'/day 



Atifcokan 

TGS 

INIOOC 

14.3 

7.67 
0.8^ 
0.814 

5.77 

5.35 

0.189 

106 

33.3 



41.4 

7,85 
86.1 
0.12 
46.9 



1.73 
2,72 



Atikokai 


Lakeview 


TGS 


TQ'S 


OTOIOO 


IN290C 


„. 


16 


7.61 


8.08 


— 


0.395 


S.65 


3.81 


= 


4.68 


0.202 


- 


111 


334 


— 


15.7 


76.7 


259 


. - 


2.14 


- 


11,3 


48.7 


184 


19.3 


12.4 


45.5 


419 


322 


7.37 


- 


- 


__ 


^-. 


1.63 


127 


- 


- 



476000 



■ Note : 



Lake^ew 


Lambtoi 


TOS 


TO! 


OTOIOO 


1N010( 


8.14 


8J6 


— 


0.359 


2J5 


2.45 


— 


- 


- 


0.151 


332 


204 


18.8 


. 10.3 


333 


207 


2 


2.31 


13.5 


10.S 


185 


105 


14 


8.79 


541 


289 


- 


0.082 


= 


4.76 




1.32 


3.16 


2.51 


- 


- 



Outfalls (OT) monitored monthly. 

Intakes (IN) monitored voloetaril^ 1^ Ontario Hydro (Bordered). 

• Streams at Lamblon and Lennox with a " • " are transformer cooling water streams. 



4210O0O 



L^mbton Lambton Lambton 

TGS TGS 

OT 0200 OT 13Q& * OT 1100 • 



8.31 



22 



18 



1.23 



8J4 



2.1 



205 


2©i 


15J 


8.91 


111 


184 



10.9 



103 


103 


9.5 


13.3 


138 


286 



1.11 



bton 


Lemoi 


TOS 


TO^ 


iOO* 


m2oo( 


_ 


13.7 


8.28 


8J5 


- 


0.221 


- 


0.448 


- 


0285 


2.19 


3.7S 


— 


. 422 


- 


0216 


222 


307 


CS 


- 


80.1 


48 


- 


4M 


12.4 


24 


105 


183 


10,1 


6.8 


128 


- 


- 


8.87 


- 


- 


"" 


4.84 


— 


■ - 



23200<M) 2730 2360 



Lennox Lennox Lennox 

TGS TOS TGS 

OTWOO OT1500* OT1600* 



8.32 



3.53 



8.31 



2.95 



8J9 



2.9 



0,152 


0.122 


0.127 


310 


305 


307 


41.6 


4SJ 


502 


3.48 


2.82 


2.93 


13.3 


12.1 


12.3 


181 


187 


183 


- 


8.7S 


12.1 


42.3 


77 


66J 


4.93 


4.47 


4.89 



1870000 SZ50 . 77S0 



B-43 
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EPG Sector - Intake (IN) and 

Units as per EMDL 

(Fossil Fuelled Stations) — Fage 2 of 



TABLE 37 (cont'd.) 
O Mtf all Once Through ( OT) Cooling Water Streams - Concentrations 



■* . ' 


Station : 




Nanlicoke 




RLHeari 


Thiidii 
Bay 


Thunder 




Nanticok* 


RLHeam 


Bay 






TG! 


TOS 


TGS 


TOS 


TGS 


TOS 




ControlPoiDt : 


1N300C 


OT0200 


1N06IM 


OToaw 


1N17« 


OTOIOO 


ATO 'PARAMETER 


RM,DL ■ 














1 COD 


10 Big/L 


- 


- 




- 


38.6 


- 


3 pH 




8,18 


829 


S.07 


8.01 


7.44 


7.47 


4 Ammonia plus Ammofiiya 


025 mg/L 


- 


- 




_ 




- 


Total Kjcldalil nitrogen 


45 fflg/L 


- 




0.473 


- 


0.716 


- 


Nitrale+Nitrite 


0.25 mg/L 


0.288 


- 


0.497 


- 




- 


5 DOC 


0.5 mg/L 


2.92 


3.(M 


2.47 


2J3 


■ 14-8 


14.2 


TO'C , - ■ 


5 mg/L 


- 


. - 




- 


15.4 


14.8 


6 Total phospliorus 


0.1 mg/L 


- 


- 




- 




— 


7 Conductance 


uS/cm 


im 


290 


426 


421 


145 


139 


8 Total suspended solids 


5 m§t 


10.6 


6.17 




- 


18.4 


12 


9 Aluuitiym 


30 ug/L 


216 


144 


83J 


103 


719 


379 


Cadmium 


2 ug/L 


211 


- 


- 


- 


1.92 


1.83 


Chromium 


20 ug/L 


- 


- 


- 


- 


21.8 


- 


Copper 


10 ug/L 


93$ 


ISJ 


9.18 


185 


13.4 


6.83 


Nickel 


' 20 ug/L 


- 


- 


- 


- 


23.4 


- 


Strontium 


20 ug/L 


172 


179 


187 


185 


245' 


24.8 


Zinc 


10 ug/L 


10.5 


- 


7.91 


11.8 


24.9 


17.6 


El Iron, UufiHered Total 


20 ug/L 


274 


177 


119 


131 


1180 


550 


12 Mercury 


0.1 ug/L 


- 


- 


' 


- 


0.127 


- 


14 Phenolics (4AAP) 


2 ug/L 


12.9 


2.77 


326, 


426 


46.7 


56.5 


16 Chloroform 


0.7 ug/L 


- 


~ 


- 


- 


155 


23.3 


Methylene chloride 


1.3 ug/L 


- 


- 


- 


- 


7.66 


- 


Trichlorofluoromethane 


1 ug/L 


- 


*- 


- 


- 




- 


20 Phenol 


2.4 u^ 


- 


- 


- 


- 




- 


25 Oil and grease 


1 mg/L 


1.8 


IJ9 


- 




2.05 


1.9 


27PCBT 


0.1 ug/L 


- 


- 


- 






- 



Flow 



Note : 



m*/day 



5330000' 



Outfalls (Ol^ monitofed monthly. 

iBlakes (IN) monitored volantarily toy Oniirio Hydro (Bordered), 



387000 



939000 
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Appgndix B - MISA Monitoring Data Summary 



• V '^^' : ■ ■ ,^. .\ ' TABLE 38 . : * , '■ ^ , • ;; ■. " 'V- _ * 

EPG Sector - Intake (IN) and Outfall OEce Through (OT)CooliBgW - CoEceiitrations 

Units as per RMDL , 

(Nmclear Stations & Nuclear Associated Facilities) - Page 1 of 3 

. Darlingloiij Darli 

NGS 

Constr. 

OT 0300* 



ATG PARAMETER 
3 pH 
TWal KJeldaH nilrogen 
Nilrate+Nitrite 

5 DOC 
TOC 

6 Total ptiosptioms 

7 Conductance 

8 Total suspended solids 

9 Alyminum 
Cadmium . . ' 
Copper 

Strontiuni 
Zinc 
El Iron, Unfiltered Total 

14 PhenoHcs (4AAP) 

15 Sulphide 

16 BromodicMoroineihaEe 
QiIorofdrB 
DibromocMoFometliaie 

25 Oit aid grease 



itation : 


Bniw 




NGS -A 


GonlrolPoint : 


INISOC 


RMDL 






1J4 


O.S mg/L 


- 


0.25 mg/L 


0,393 


0,5 mg/L. 


2,31 


5 mg/L 


- 


®.l mg/L 


, 0.122 


mSlcm 


216 


5 pg/L 


- 


30 ug/L 


71J 


2 og/L 


- 


10 ug/L 


. 8.44 


20 ugL 


W5 


lOugft. 


- 


20 ug/L 


T9.5 


2 u^l. 


- 


0.02 mg/L 


1.69 


OJ ug/L 


- 


0.7 iig/L 


- 


•■ ' 1.1 egfl., 


■1 


1 ng/L 


- 



Brace 


3nic« 


NGS- A 


NGS - E 


OTIOOO 


IN2I0( 


8.15 


8.13 


0.3SS 


0.392 


3 


1.84 


- 


- 


-,■ 


- 


207 


222 


3.65 


- 


€72 


72.1 


11 


67.4 


- 


117 


S 


12.6 


6S.8 


52a 


- 


4.51 


.- 


' 


— 


0.848 



Bruce 


Darlington 


NOS - B 


NGS 


OT1400 


■ IN240C 


8.24 


8.25 


- 


0.506 


0.358 


0.404 


im 


2.44 


210 


290 


76 


107 


_ 


28.9 


- 


174 


21 


13.8 


71.9 


140 


— 


ILl 


— 


5.85 


= 


0.793 


- 


- 





DarlinglM 


Darlington 


NOi 


NGS 


Coislr 


OT1800 


mnm 


8.33 


8.01 


0.506 


- 


0269 


0.291 


2,52 


2.17 


317 


314 


86.8 


149 


- 


3.05 


10.8 


. 13.9 


- 


178 


8.46 


6.81 


73.3 


24.4 


- 


6.53 


_ 


7.7 


- 


8.5 


■ - 


5J4 


- 


1.49 



8.11 

§M 
1.69 



320 
143 

23 

8 
326 



Flow 



m/day 



10300000 



14^500000 



■515 



Note-: 



Onfalls (OT) monitored moiilhty. 

Intakes (IN) monitored voluntarily by Ontario Hydro (Bordered). 

* : not main outfalls, but other direct discharges. 
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"'-„;/'- .'N \^..:-' " ^"^ -^ "■ TABLE 38 (cont'd.) ■ ^ - _;„ 

EPG Sector - Intake(IN) and Outfall OEceTirough(OT) Cooling Water Streams - ConcciitratioES 

Units as per RMDL , . 

(Niiclear Stations & Nuclear Associated FaciUtiesI - Page 2 of 3 



Station 





ConlrolPoint 


ATG PARAMETER 


RMDL 


3 pH 




Total Kjeldalil nitrogen 


0,5 mg/L 


Nitrate+Nilritc 


- 0,25 mg/L 


5 DOC 


0.5 mg/L 


TOC 


5 mg/L 


6 Total phosphores 


O.I m0. 


7 Condwctance 


uS/cm 


8 Total suspended solids 


5 mg/L 


9 Aluminum 


30 ug/L 


Cadmium 


2 ug/L 


Ctopper ■^■ 


10 ug/I. 


. ' Strontium 


20 ug/L 


Zinc ' • 


10 ug/L 


El Iron, Unllltered Total 


20 ugfL 


14PlieiiolIcs(4AAP) 


2 Ug/L 


IS Sulphide 


0.02 mg/L 


16 BromodicMcH'ometliafie 


0.8 ug/L 


ChloroCorm 


0.7 ug/I. 


Dibromoehloromethane 


1.1 Ug/L 


25 Oil aid pease 


1 mg/L 



Piclcerini 

NOS 

A&fi 

1N340C 

8.21 
0.756 
6.65 
4.39 
4.45 
0,263 
327 
14.3 
177 
2.35 
14.4 
179 
15.6 
242 
4.49 



22 



Pickering 


Pickering 


Pickering 


Pickering 


Pickerini 


Pickering 


Pickering 


Pickeriif 


Pickering 


Pickering 


NGS 


NOS 


NGS 


NGS 


NOS 


NGS 


NGS 


NGS 


NGS 


NOS 


A-U3 


A-U4 


A-m&2 


A&B 


A 


B 


A 


A&B 


B 


B 


OT1900 


OT2000 


OT2100 


OT2200* 


OT2300* 


OT2400» 


OT2S00» 


OT2600* 


OT3200 


OT3300* 


824 


821 


828 


8.11 


827 


823 


8.26 


8.31 


8.28 


8.42 


0.592 


0.773 


0J81 


0.671 


i.69 


0.602 


0.641 


0.^7 


0.756 


0.707 


0.414 


0.37 


0.422 


0383 


0.431 


0,382 


0.369 


0.402 


0.404 


0.36 


3.69 


3.78 


3.35 


3.54 


3.61 


3.18 


3.65 


4.47 


4.24 


4 


— . 


.-« 


■ •. .., HBSi 


- 


■ ' ^. 


- 


- 


4.74 


- 


— 





_ 


= 


• 


' — 


~ 


■ -' 


• ■ -' 


- 


- 


321 


299 


326 


329 


mi 


322 


296 


331 


330 


325 


7.74 


7.16 


6.52 


- 


11 


7.54 


5.77 


22 


22.9 


625 


152 


148 


165 


197 


114 


97.4 


942 


272 


223 


96.1 


13.9 


16J 


18.1 


10.9 


14.8 


567 


16 


25.6 


16.8 


12 


172 


18.1 


28.3 


10.9 


186 


22.6 


766 


22.4 


16,8 


m.8 


147 


153 


173 


193 


291 


445 


215 


462 


326 


. 123 



L14 



2.19 



%M 



472 



1,62 



1.9 



IJ 



2J4 



32i 



-WmK- 



m'/day 



WA 2420000 4320000 



9160 



700W0 1100000 



1090 



70300 9390000 



7100 



Note ! 



Outfalls (OT^ momlored monlMy. 

Intakes (IN) monilOTed voluniarily by Ontario Hydro (Bordered). 

* : not main outfalls, but other direct discbarges. 
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: . / -: '. • • ■ TAB^LESi (conf'd.). ' ',, 

EPG Sector - lEtake(IN)aEdOiitfallOEceThroiigh(OT) Cooling Wat^ - ConceEtrations 

Uiits as fcr RMDL , 

(NMdear StattoM&Niidear Associated FaciMties) - pag^ * 







Bruci 


Brace 






Station : 


Heavj 


■ Hea.'wy 


BNPD' 


* ». 




■ Water Plani 


Water Plami 


Stervices 


» 


GDntfolPoimt : 


IN,090< 


OT0200 


OT ISiO* 


ATQ PARAMEl'ER 


RMDL 








■ 3 pH * ■ . 




8.11 


7.9 


8J5 


Total Kjeldalil lilrogen 


0,5 rag/L 




- 


- 


Nitrate+Nilrite 


0.25 ingA- 


0.581 


0.354 


- 


5 DOC 


0.5 mg/L 


1.99 


. 2.54 


3.3 


TOC . 


5 mg/L 




_ 


- 


6 Total phospioru* 


0.1 mg/L 




- 


- 


7 Coidiictaiice 


uS/cm 


212 


219 


41? 


8 Total suspended solids 


5 mg/L 




- 


- 


9 Aluminum 


30 ug/L 


78 


120 


92.8 


Cadmium 


2 ug/L 




- 


- 


Copper 


10 ug/L 




- - 


9.67 


StroMtiUB . 


20 ug/L 


123 


- 


175 


Zinc 


10 ug/L 


23.1 


24.S 


10.1 


El Iron,- Unffllcred Total 


20 ug/I. 


74.8 


- 


65.7 


14 Phenoics (4AAP) 


2 ug/L 




129 


— 


15' Sulphide 


0.02 mg/I^ 
0.8 ug/L 




— 


_ 


16 fironodichloromethaie 








Chloroform 


0,7 ug/L 
1.1 ug/L 




•^ 


— 


DibroniochloroBelliaiiie 








25 Oilandp-ease 


1 mg/L 




_ ',.. .** 


- 



Flow 



m'/day 



1510000 



11600 



Note; 



Outfalls (OT) moiitored monthly. 

Intakes (IN) monitored volyntarily by Ontario Hydro (Borderei). 

• Sliared witli Douglas Pdint WMF (AECL), 
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EPG Sector - Intake (IN) amd 
Units as per RMDL 
(HydrauMc Stations) 



TABLE 39 
Transformer Once Through (OT^ Cooling Water Streams - Concentratioos 





ComtrolFout 


ATG PARAMETER 


RMDL 


3pH 




5 DOC 


0,5ing/L 


TOC 


5 mg/L 


7 Condiclance 


uS/cm 


8 Tolalsuspeided solids 


5 mgfl. 


9 Alpmiimitt 


30 ug/L 


Cadmium 


2ug/L 


Copper 


10 ug/L 


. Nickel 


20 ug/L 


Zloc 


10 ug/L 


El Iron, Unriltered Total 


20 ug/L 


14 Picnoiic3(4AAP) 


2 ug/L 


Z5 Oil and grease 


1 mg/L 







Dccew 
Fall 


Aqiasaboi 


Anprioi 


OS 


GS 


NF23GS 


IN040( 


1N05W 


1N070( 


7.43 


IM 


SJ3 


7.85 


4.92 


2.11 


8.19 




- 


129 


115 


296 


12.6 




9.4S 


202 


127 


300 


1.92 


2.4 


2J3 




10.1 


16 


472 




41.6 


1840 


104 


3i3 


25.3 




1.84 


1.22 




- 



Decew 


Decew 


Falls 


Falls 


NF23GS 


NF230S 


OTCBOO 


OT03OT 


822 


8.22 


2.17 


2.16 


- 


5.9 


298 


298 


11.4 


10.7 



Pomge 






Silver 


Sir Adam 


OS 


Fall OS 


Beck2GS 


IN 05O< 


IN 0400 


IN 1400 


7.8 


7.36 


8.17 


S2& 


10.8 


2.13 


5.5 


11.4 


- 


148 


61.6 


282 




- 


12.4 


36.7 


34.2 


522 




- 


22S 




- 


107 


22.5 


- 


- 


30.8 


- 


57.8 


22.8 


95.8 


927 


27.9 


146 


2.62 


1.74 


2.07 


- 



Sir Adam 


Sir Adan 


Beck2GS 


Beck2GS 


OT0900 


OTIOOO 


8.1 


8.11 


2.22 


2J9 


- 


8.11 


284 


285 


302 


74.3 



1.09 



Flow 



«»/day 3880000 24300000 15800000 



540 



540 29000000 3450000 129000000 



1140 



1140 



Botes- 



Intakes (IN) monitored wluiitarily by Ofitario Hydro (iordered). 
QT sircams are traoslomer cooliag water sttea«s. 
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TABLE 40 



EPG Sector — Conceiitratioiis 

Emergeecy Overflows (EO) (Fossil Stations) 

Waste Disposal (WD) Streams (Niiclear Support FaciUiics) 

Units IS per RMDL 



' ..# 





Station: 


Atikokan 


Atikokan 


Lakeview 


Lfflkevlew 


Lakeview 


Lambton 


Nanticoke 


Bay 


- ' ■ ". "- 




TOS 


TOS 


TOS 


TOS 


TOS 


TGS 


TGS 


TGS 


: - ■ ^ ^' 


Oonlrol Point : 


EO 050O 


fiO 1300 


EO2100 


EO2200 


EO3900 


EO0300 


Eq2400 


EOlOOO 


ATO PAKAMBrHR 


RMDL 


















3 pH 




8.48 


IM 


8.8 


5.47 


8.4 


7.98 


6.08 


7.42 


4 Ammonia plus AmmoniMm 


025 mg^ 


1.18 


1.1 


- 


0.7 


4.17 


- 


- 


- 


Total Kjeldahi mtrogee 


05 ng/L 


0.998 


1.68 


- 


2.42 


- 


— 


0.M2 


0.71 


Nitratc+Hilrilc 


025 mg/L 


' 


- 


0.47 


3J1 


323 


i.467 


0.^2 


- 


5 DOC 


J ng/L '» 


7.09 


921 


3.05 


4.17 


2.98 


2.03 


6.8S 


14.8 


TOC 


5 mg/L 


7.43 




-> 


62.4 


- 


- 


■ - 


16.4 


6 Total phosphonis 


0.1 mgfL 


0.775 


0.SS1 


- 


0.207 


- ■ 


- 


■^- 


0.32 


7 Conductance 


uS/cm 


" 263 


972 


622 


2200 


863 


377 


2070 


275 


8 Total suspended solids 


> 5 mg^ 


299 


304 


17 


197 


334 


36.8 


157 


31.6 


9 Aluminum 


30i|/L 


_, 


— 


- 


— 


— 


— 


— 


— 


■Copper ., ■ .■ ' • 


m ig/L 


14.9 


24.5 


- 


65 


- 


- 


29.8 


— 


Zinc 


10 ug/t^ 


1«2 


18.8 


- 


467 


13.5 


1680 


18J 


- 


El Iron, Unfiltered Total 


20 ug/L 


6350 


4320 


290 


42500 


965 


758 


1750 


- —■ 


14 Phenolics (4AAP) 


2 Mg/L ■ 


- 


- 


. - 


- 


- 


— 


^^ 


.- ' ' -^ 


25 Oil and greise 


1 mg/L 


2.00 


356 


- 


141 


- 


. 12 . 


■ - 


■ - 


Average Flow 


m-/evcnt • ; 


2310 


168 


us: 


275 


149 


121 


64 


1880 


Average Diacharge Duration h 


16.6 


24 


0.6 


1.4 


0.46 


0.14 


57J 


11 


fin. cf E-zesIs Meallorcd 


,.• KTAAiiflAUvB ASonUnrma 


31 


8 

■ unrlt arlrf tliAi 


I 

n tr> lIiA nlllft 


5 

ilif ^li^niiiwl 


2 


4 


.4 


3 



Tiunder Darlington 

Bay C^nstructuion BNPD 

Site Services 

WD 1300 WD 1300 



8.13 



824 



973 


0.945 


- 


0.512 


7.04 


4,82 


7.95 


6.95 


611 


440 


- 


114 


209 


- 


22.3 


191 


2S3 


636 


3.71 


- 


- 


2.66 


HI 


1271 


24 


• 141, 


3 


• . », 



Concentrations /Flows are averages of events monitored. 
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Appendix B - MISA Monitoring Data Symniarv 



EPG Sector — Equipment CleaniDgEffliieiit Stream — Coecemtrations 
UEits as per RMDL 



Boiler Oeaniag Waite 



§4 



05 

m 

07 

OS 
09 



ATG PARAMFTBR 
03 Hydrogen ion (pH) 

AmmoiJa plm Ammopium 

Nitrate +Nitrile 

Total Kjeidahl nitrogen 

DOC 

TOC ■ 

Total phcBphdms 

Specific coiiductaiice 

Total sispeided solids 

Aluminum . 

Beiyllium 

loFon . . " 

Cadmium • . 

Chromium • ' 

Cobalt 

Copper 

Lead , 

LiiUura 

Mol^lxlenum 

Niclel " --_ 

Silver 

Strontium 

Tliallium " 

Vanadium 

Zinc. 

Iron, UnOltered Total • 
14 PhenDlics (4AAP) 
25 Oil and grease - 



El 



Slatioffl: 

Control Point: 

RMDL 

0.25 mg/L 

0.25 ngi'L 

0.5 mg^ 

0.5 mg/L 

5 mg/L 

0.1 mg^ 

5 ui^cm 

S mg/L 

30 u^ 

10 ug/L 

SO ug^ 

2 ugt 

20 ug/L 

20 Ug/L 

10 Ug/L 

30 ug/L 

50 ug^ 

20 ugt 

20 ug/L 

30 ug/L 

20 Ug/L 

30 ug/L 

30 ugt 

10 ug/L 

20 ug/L 

2 ug/L 

1 mg/L 



Lakeview 

TOS 

EC 1900 

' '" m 

0.62 

2.17 
12 

0.11 

2210 

11 

771 

675 



Lambton Nanticoke 

TOS TGS 

EC 1500 2206 



Average Volume Discharged m3 

Average Discharge Duration Ii 

Number of Discharges Monitored 



107 

40 

1560 



m 

um 

4.2 
1 



7.75 
16 

23.7 

7.7 

8.45 

3330 

26 

126 

67700 



. 15 

2620 
294 



4920 



170 

524 



72S3 
42.9 

2 



f.42 
597 

63.4 
322 
1420 
4.72 
40500 
7.88 
879 
16.8 

49.5 



129000 

83.5 

123 
76100 

33.4 



10200 

5540 

B9,l 

305 

423 
S.7S 

4' 



Lakeview 
TGS 
2000 

7.7 
L69 
0.63 
1.47 

1.9 



986 
12.5 
256 

563 



Air Prebeater Waih 

Lambton Nanticoke Nanticoke Nanticoke Naitlcoke 

TGS TGS TGS TGS TGS 

1400 2310 2320 2330 2340 



290 
92 



558 



1580 



53.1 

1.62 

0.325 

1.71 ■ 



2S30 
11 

665 

3.4 



160 



475 



246 



4J' 
22.6 
0.57 

3.7 

1.65 

1950 

8160 

200000 

37 

2900 

20.8 

1060 

160 

977 

346 
126 

770 

4060 
510 

2220 

485 

4720M 



3.il 
0.297 

2i 
2.7 

4.3 

4770 

1150 

152000 

217 

2320 

334 

1640 

220 

2660 

450 

783 

200 

3740 

59 

■ 36.10- 

5650 

2120 

1940 

300000 

3 



4195 2316 

IS 33 

2 2 



41326 U3m 

IBS 25 

2 I 



3.86 
6.28 
0.44 
8.47 
1,9 

5.67 

2210 

1100 

97600 

15.8 

1590 

17.3 

578 

117 

686 

132 

152 

60 

70S 

3110 

1310 

766 

326000 

1.67 



9770 

26.1 

3 



5.09 

4.68 

0.904 

5,02 

im 

1.9 

1300 

1480 

39100 

776 
5.48 

407 
64.8 

399 
66.4 

129 

436 

1580 

'298 

684 

387 

275000 



2S600 

18J 

5 



Note: 



Underlined control points are upstream of other monitoring points. 
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Appendix B - MISA Monitorini Data Summarv 



TABLE 41 (coet'd) 

EPG Sector - Equipment Cleamieg Effluent Stream - Coecentratloiis 
Units as per RMDL 



..'*,' , . t 



j^ ^^ 





'" ' ■-'"""'"'.■- ' ' ■•",'.■■• 


External Bof ter Wasli 


Boiler Layup 






StittoB: 


Nanllcoke 


Nanticolce 


Nanlicoke 


Bruee-B 


Bruce- B 


Pickering 




' ■■ . •■,.'" 


TGS 


TGS 


TGS 


16 


16 


19 




Control Point: 


2220 


2240 


2270 


2300 


2600 


. 3800 


ATOPARAMBTER RMDL 














03 


HydrogfiE ion (pH) 


7.7 


8.44 


9.17 


9.78 


9.85 


— 


04 


Ammonia pies AmmoBiJim 0,25 mgtt^ 


25.2 


- ■ 


3.9 


5,86 


10.8 


.-r- 




Nitrate +Niirite 0.25 mg/L 


23 


0J5 


7 


— 


— 


~" 




Total Kjeldahl nitrogen 0.5 mg/L 


31 


- 


6.8 


6.32 


13.3 


. 108 


OS 


DOC 0.5 mg/L 


116 


3.5 


56.9 


0.675 


. — 


20 




TOC 5 mg/L 


133 


- 


70.1 


= 


— 


20 


06 


Total phosphorys 0.1 mg/L 


1.9 


- 


0J3 


. — ■ 


— 


' — 




Specific condEctance ° 5 ii^cm 


4590 


322 


1800 


362 


28.4 


60J 


08 


Total suspended solids 5 mg/L 


19600 


17 


3650 


- 


- 


- 


09 


Aluminum 30 ug/L 


208000 


253 


30300 


— 


- ^ 


, ■* 




ieiyHium 10 u|/L 


27.5 


- 


— 


— 


"* 


mi. 




Boron ' 50 ug^ 


13200 


95 


3590 


— ■ 


= 


' , i^-- . 




Cadmium , 2 ug/L 


283 


4.6 


52.4 


-' 


— 


. ''^' 




Oiromium ' 20 ug/L 


490 


■- 


214 


- 


— 


- 




Cobalt. ' . ■ ■ 20 Ugt-' 


146 


- 


46 


- . 


- 


- 




Copper 10 ug/L 


2050 


14 


504 


66.3 


82.5 


620 




Lead ; ' 30 ugC 


310 


- -■ 


80 


— 


— 


'^ 




Lithium JOuf/L 


1310 


-- ^ 


928 


— 


^ ' 


'» 




Molybdenum , 20 ug/L 


152 


- 


50 


^ 


— ■' 


'.W 




Nickel . ■ 20 ug/L 


310 


- 


360 


- 


- " 


•- ^ 




Strontium . 20 ug/L 


4070 


265 


4140 


- 


- . 


■ ' ' '."' ' 




Thallium ^ ' ' 30 ug/L 


115 


■^ 


— 


- 


- 


'V- - 




Vanadium * 30 ug/f. 


848 


- 


120 


. - 


- 


■'— 




Zinc 10 ug/L 


55uw 


in. 




- 


- 


68.4 


El 


Iron, Unflltered Total 20 ug/L 


173000 


112 


29600 


184 


112 


718 


14 


PIieiiolics(4AAP) * , 2 ug/L 


1? 


2 


13 


-- 


= 


27.7 


25 


Oilandgreaie ■ ' ; 1 mg/L 


ISO 


■" 


74 


LI 


1.1 


2S.3 




Average Volume Discharged m3 


WA- 


700 


5496 


148 


140 


4080 




Average Discharge Duration h 


■ ■ wr^ 


65J 


11.5 


1.36 


1.92 


2J 




Number of Discharges Monitored 


. ■ -i 


1 


' ■- . . -l: 


4 


2 


' . ■ i! 



Note: Underlined conlrol points are upstream of the ash trasnport water treatment r^lem. 



Appendix B - MISA Monitoring Data Summary 



TABLE 41 (cont'd) 

EPG Sector - Equipment CleaEing Effluent - GonceiitratioBS 
Units as per RMDL 



Station: 







Control Point: 


ATG PARAMETER 


RMDL 


01 


COD , , 


10 fflg/L 


03 


Hydrogee ion (pH) 




04 


Ammonia plus Ammoiiim 


0.25 mg/L 




Nitrate +Nitrite 


0.25 mg/L 




Tbtal Kjeldalil nllrogen 


0.5 mg/L 


ps 


DOC 


0.5 mg/L 




TOC 


5 mg/L 


06 


Total phosphorus 


0,1 mg/L 




Specific conductance 


5 uS/cm 


08 


Total suspended solids 


5 mg/L 


09 


Aluminum 


30 ug/L 




Copper • 


10 ug/L 




Zinc ■ 


10 ug/L 


El 


Iron, UnOltered Total 


20 ug/L 


14 


Phenolics (4AAP) 


2 ug/L 


15 


Seilphide 


0.02 mg/L 


16 


Chloroform 


0.7 ug/L 
0.01 ug/L 


23 


1^)4,5— 1 eiracoioroDenzene 




Average Volume Discliarged 


m3 




Average Discharge Duration 


■ h 


'" 


Number of Disclrarges Monitored 



Darlin|lom NOS 

Heating 

Steam 

Condensate 

EC 2700 

10 

8.32 

0.725 

,, '" . 1.33 
1.8S 



7.85 

33 

592 
102 
398 
5.13 



0.013 

112 
24 
31 



Darlington Construction 
Pipe Treating Facility 
Rinse Tanks 
Tank 2 Tank 4 

EC 0600 EC 0700 



8.26 

0.259 

4 

1.21 

381 

357 
50.7 

17.2 

387 

. 16.8 

11,2 



20.6 

1.18 

11 



7.31 

0,22 

5.32 
5.76 
7.08 
312 

142 
134 
11.1 
^86 
5,8 

4.81 



20.6 

L16 

12 



Darlington Construction 
Waste Lagoons 



East 
EC 0400 



3.21 

279 

74 

334 



875 
14.5 
2»* 



West 
EC0500 



1-16 



214" 

117 
14 
10 

338 



875 
14.5 
2** 



Bruce Heavy Water Plant 

Surface 

Carbonated Water 

Equipment/ Treatment 

Drain Facility 

EC 0300 EC 0600 



10.4 



25.7 

0.351 

11200 

13.2 

132 

■ 134 
2260 

0,7 



15.4 
3J1 

i 



8.13 



4.55 



662 
5.75 

9,58 
129 
243 



1S80 

4.61 

12 



Bruce 

Nuclear 

Power 

Development 

Services 

Chemical 

Waste Pond 

EC 0600 



7.75 



6.58 

883 

36.5 
600 



i 



590 

12 

2 



Notes • • Only Oow was measured for both discharges from each of the Darlinton Construction waste lagoons. 

Analytical data were reported for only one discharge from each lagoon. 
Notes for Underlined Control Points: Pipe rinse tanks at Darlington ConslructioB Site are uj^tream of the sewage treatment plaBt (PR 0800). 

Carbonated equipmenl/equipmenl drains at BHWP are upstream of the surface water treatment facility. 
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EPG Sector - Storm Water Streams - 
(Fossi Foeieil Stations) - Page 1 of 2 



TABLE 42 

Coecantratioes — Units as per RMDL 







Alikoknn 


J.C. Keith 


J.C. Kelih 


Lakeview 


Lakeview 


Lamtiton 


Lennox 


Lennojt 


'' 




• TOS 


'TOS 


TOS 


TOS 


TOS 


TOS 


TOS 


TGS 






SW0700^ 


SW 0100 


SW02W 


SW 2500 


swimo' 


SW 1600 


SW2100 


SW 22001 


ATG P'ARAMETBR ' 


RMDL 


















3 pH. 




7.91 


7.47 


7.9 


7.53 


7.81 


7.99 


8.1 


7,78 


4 Ammonia plus Ananaonium 


02S mg/L 


12 


- 


- 


0.347 


- 


- 


0.288 


0.334 


Total Kjeldahl nilrogcii 


0.5 m|/L 


- 


0.703 


- 


0,999 


0.704 


- 


0.49 


0.488 


Ni'trale+Nitfile 


0.25 mg/L 


-"■- 


- 


1,58 


0,69 


0.842 


1.05 


0'.868. 


0.647 


5 DOC . 


0.5 mg/L 


6 


5J4 


2.68 


. 5,02 


2.87 


3.17 


2.33 


3.44 


TOC '-' - , . • 


S m!g/L- 


= 


17.9 


8.5 


30.8 


6.03 


- 


- 


- 


6 Total phcBphorus 


0.1 m,g/L 


0.104. 


0.093 


- 


0.478 


. 0J3S 


OJ56 


0.192 


0.175 


7 Condyclance 


. u:S/fcm 


124 


1130 


872 


656 


483 


. ^41. 


532 


SW 


8 Total suspended solids 


5 mg^ 


- 


90.7 


17.3 


34^9 


94J 


207 


91.7 


62.2 


9 Aluminum - ' . 


30 ug/L 


. " 222 


■643 


. 1« ' 


mm 


ifii 


3130 


883 


836 


Chromipm 


. 2§ u^ 


- 


- 


- 


16.2 


- 




- 


- 


Copper 


' 10 ug/L 


- 


■ 13J 


17J 


1§4 


25.8 


22 


19J 


14J 


MoIyMertuia 


20 mgL 


■" 


m 


- 


- 


- 


- 


- 


- 


Zinc 


': w ug/L 


- 


322 


-65.2 


244 


210 


117 


186 


m.7 


El Iron, Unfiltcred Total 


20 ug/L 


125 


1220 


413 


5190 


^ ■ 30901 


5770 


1380' 


i2« 


. 10 Anlimony , 


5 ug/L 


- 


- 


- 


4.46 


- 


- 


- 


- 


.Arsenic • ' . " 


5 m/L 


• 


11.9 . 


- 


245 


4.54 


- 


- 


- 


12 Mercury 


0.1 Ug/L 


- 


0.072 


- 


0.W1 




= 


- 


- 


14 Phenolics(4AAP) 


2 ug/L 


mi 


5 


7.« 


- 


- 


- 


10.6 


524 


16 Trichtoroflyoronaelhane 


'• 1 ug/L 


- 


-. 


0.77 


- 


- 


- 


- 


■ 


25 Oil and pease 


1 mg/L 


im 


■ ■ 1,17 


3.16 


473 


1.46 


3.09' 


- 


■ - 


. 27 PCBT 


0.1 ug/L 


- 


- 


- 


0.365 


- 


_ 0.115 


- 


0.174 


Est. Average V'Giime - 


m-/av.erage event 


3550 


81.6 


13S 


240 


IfiOO 


1630 


526 


115 


Number of Storm Eveats Monitored 


- ' 4 


■ ,. ■ » 


m . 


12 


12 


12 


12 


12 



i . 



@-i3 



« f 



Appendix B - MISA Monitoring Data Summary 



TABLE 42 (cont'd.) 

EPG Sector - Storm Water Streanis - Concentrations - Units as per RMDL 
(Fossil Fueled Statiois) - Page 2 of 2 







Nanticolte 


Nanticoke 


NaiHicoke 


Nanticoke 


RLHeam 


Thd. Bay 


Thd. Bay 






TGS 


TOS 


TOS 


TOS 


TGS 


TGS 


TGS 


-.ti 




SW2500 


SW2600 


SW2700 


SW2750 


SW 0100 


SW 1200 


SW1300 


ATO PARAMETBR 


RMDL 
















3 pH 




8.14 


8J3 


8.1 


8.44 


7.4 


7.77 


7.64 


4 Ammoiifa plus Ammonium 


025 mg/L 


- 


- 


- 


- 


1.11 


— 


— 


Total KjeldakI nitrogen 


0.5 mg/L 


0.785 


- 


0.463 


0.656 


3.89 


0.842 


0.825 


Nilraie+ Nitrite 


0.25 mg/L 


0.466 


0.502 


1.42 


0.644 


0.875 


0.253 


0262 


5 DOC 


as mg/L 


3.48 


2.83 


3.03 


7.92 


5.66 


6.43 


6.53 


TOC 


5 mg/L 


11,7 


- 


4.4 


8.79 


16,1 


6.82 


6.76 


6 Total phosphorus 


0.1 mg/L 


0.165 


- 


0285 


0.35 


03 


— 


— 


7 Conductance 


u^em 


247 


253 


390 


363 


481 


183 


490 


8 Total sespeided solids 


Sug^ 


199 


61.6 


501 


255 


832 


623 


— 


9 Alemmum 


30 ugL 


2120 


843 


10700 


11600 


1880 


427 


128 


Chromiom 


20 i©i^ 


- 


- 


- 


20 


- 


— 


■= 


Copper 


10 ig/L 


29.6 


56J 


37.2 


24.9 


27.2 


142 


18.3 


1 Lead . 


30 ig/L 


- 


- 


- 


— 


27,7 


"■ 


"■ 


MolybdeiBiB 


20 ig/L 


- 


- 


— 


27.8 


"" 


— 


— 


Zinc 


10 ug/L 


84.8 


158 


159 


70.3 


• 93 1 


Ill 


45.4 


El Iroo, UnnUered Total 


' 20 ug/L 


2760 


1160 


15000 


12800 


3660 


777 


652 


10 Arsenic 


5 «g/L 


- 


-^ 


— 


19.1 


— 


— 


~" 


12 Mercury 


0.1 ig/L 


-'. ■ 


■a 


- 


— 


0.135 


-^ 


= 


14 Phenolics(4AAP) 


2 ttg/L 


:f*l 


"IBi 


- 


1.33 


4.61 


24.1 


38.9 


24 Octachlorodibeiidfuran 


0.03 ig/L 


-y" : " - 


-* 


— 


~ 


0.071 


•~ 


^ 


Octachlorodibcuzo - p - dioxiii 


0.03 mg/L 


^i^ 


■"«« 


- 


- 


0,527 


— 


*" 


Total H7CDD 


0.03 i»g/L 


«« 


'- 


- 


— 


0.116 


— 


— 


' , Total H7CDF 


0.03 ng/L 


- 


- 


' ■ - 


— 


0.047 


— 


— 


25 Oilandp-ease 


1 mg/L 


3.73 


1.49 


2.13 


3.57 


3.21 


325 


1.43 


27 PCBT 


0.1 ig/L 


0.391 


"" 


~ 


— 


027 


° 




Bst. Average Volume 


m%vcrage event 


222 


S5J 


1080 


109 


30.6 


3m 


116 


Number of Slorn WxemU M 


ODitored 


10 


10 


10 


10 


12 


12 


12 



f . 
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^ TABLE 43 

EPG Sector - Storm Water Streams - CoEceetrations - Units as per EMDL 
(Hydraulic Stations) 





" 






Deccw 


Decew 


Pine 








, ' • ",. ^ 


■_: ?* 


Aquasabon 


Ariprior 


Falls 


,^lls 


Portage 


Silver Falls 


Sir'Adaoa 


Sir Adam 






OS 


OS 


NF'23«S 


NF230S 


OS 


OS 


Beck 2 OS 


l«Tk2GS 


^ 




SW0200 


SW030§ 


SWMOO 


SW0500 


.SW0300 


SW0200 


SWIIW 


SW120O' 


ATO PARAMETER ' 


RMDL 


















3 pH 




7.66 


lA 


8.08 


119 


8.54 


7.78 


7.6 


7J7 


4 Ammonja plus Ammoniiim 


OJS rngft 


_ 


- 


- 


— 


0J9 


- 


" 


— 


Total Kjeldahl nitrogen 


0.5 mg/L 


0.842 


0.759 


- 


1.77 


1.13 


0.85 


0.732 


2.7 


NitrateH- Nitrite 


025 mg/L 


- 


- 


0.934 


0.465 


0.594 


0288 


1.65 


0J73 


5 DOC 


OJ mg/L 


8.32 


3SJ 


5M 


41.9 


7.66 


7.32 


8.75 


18.4 


TOC 


5 m^ 


8.75 


- 


- 


62.3 


7.88 


7.3 


— 


27 


6 Total phosphorus "• 


0.1 mg/L 


0'.22 


0,J03 


- 


OlllS 


O.IW 


024 


- 


0,184 


7 Conductance 


uWem 


475 


233 


733 


521 


277 


109 


484. 


2.28 


8 Total suspended solids 


5 mg^ 


- 


7.11 


- 


10.6 


- 


33.4 


14.4 


54 


9 Aluminum 


30 u|/L 


334§ 


82 


:344 


126 ■ 


159 


1750 


145 


'667 


Cadmium 


2 u|/L 


3 


227 


2,33 


8J9 


— 


— 


2.98 


627 


Copper 


^' 10 ti.g/L 


n.1 


29.S 


13 


545 


20 


273 


■ 349 


95.8 


Zinc 


1§ yg/L 


48J 


399 


n9 


5§4 


m 


ms 


;360' 


1960 


10 Arsenic 


5 ugA- 


'61 


- 


80.4 ' 


11.3 


5M 


— 


310 


488 


14 Phenolics(4AAP) 


2 ug/L 


ms 


36.6 


10.4 


25.9 


26.9 


282 


152 


5.73 


25 Oil and grease ^ 


1 mft 


129 


52,5 


8.08 


171 


4.76 


1.49 


22 


46 


27 PCBT 


0.1 ug/L 


- 


- 


— 


0.664 


~ 


•" 


^" 


0.399 


Eil. Average Volaae 


m:^/average event 


269 


0.788 


130' 


5.88. 


14.7 


456 


136. 


0299 


Number off Storin BveDts 1 


ioaitored 


9 


9 


15 


15 


10 


8 


12 


12 
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TABLE 44 

EPG Sector - Storm Water Streams - CoBcentrations ~ Units as per RMDL 
(Miiclear Statiois) 



' 






s 






• 




Pickering 


Pickering 


Pidterini 






Bruce 


Bruce 


Bruce 


Bruce 


Darloglon 


Darlingtoii 


NGS 


NGS 


NGS 






NOS-A 


NGS - B 


NGS - B 


riGS-1 


NGS 


NGS 


A&B 


A&B 


A&B 




i ' 


SW1300 


SW17W 


SW1800 


SW 1900 


SW2000 


SW 2100 


SW2800 


SW2900 


SW3OO0 


ATO PARAMKl'HR 


RMDL 




















3 pH 

4 Nilrale+Nitrite ■ 




7.81 


8.06 


7.83 


7.79 


8.46 


8.13 


8.02 


8.11 


8.37 


0.25 mg/L 


1.33 


0.348 


0.505 


0.786 


1.32 


0,69 


4.47 


0.^6 


0.394 


5 DOC 


0.5 nsg/L 


4.98 


2.04 


2.73 


3.48 


8.98 


6.54 


4.66 


4.31 


3.33 


TO-C 


5 mg/L 


- 


- 


- 


4.51 


10.8 


8.61 


~ 


H- 


" 


6 Total phosphorus 

7 Cooductance 


0.1 mg/L 
. uSIcm 


0.127 
247 


225 


168 


435 


0.332 
195 


564 


0.126 
2090 


1030 


362 


8 Total suspended solids 

9 Alurainum 


5 mg/L 

30 ug/L 


7;09 

147 


172 
527 


16.S 
274 


22.9 
476 


117 
2130 


80.8 
1540 


24.9 
190 


20' 
. 437 


20.5 
208 


Copper 


10 yg/L 


18.1 


11.5 


12.6 


15.1 


23.4 


12.4 


11.3 


9.67 
283 


23.1 


MoJybdeiMin 
Zinc 


20. u|/L 
10 uf/L 


192 


62.3 


122 


m 


673 


89.2 


415 


95 


20.2 


El Iron, Umriltered Total 
14Phenolics(4AAP) 
25 Oil and grease 


20 ug/L 
2 ug^ 
1 mg/L 


346 
3.32 
3.53 


618 
3.41 


442 
5.84 


758 

1.66 


2440 
13.3 
6.79 


1750 
7.42 
2.01 


348 

3.96 

4 


746 


310 
SjOS 


27 PCBT 


0.1 u|/L 


0.098 


"■ 


"* 














Est. Average Volume 

Iftifnhfr of Stnrm Bveiitl 


m'^/average event 
; Monilorcfl 


1210 

m 


566 


546 
11 


1520 
12 


102 
12 


1630 
11 


192 
12 


599 
12 


242 

■ 12 
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; ', - \ :,^.„ -■; ' TABLE. 45 -^ ; -^ ; , ■■" ' ^\ 

EPG Sector - Storm Water Streams - ConceEtrations - Units as per RMDL 
(Niiclear Asscjciited I^ciUties) , , 



■.. 




Brace 


Bruce Darlingtoi Darlinglon 
















■•■' 


Hea'wy 
Waler Plants 


Heaw 


NGS 


NGS 


■BWD 


BNPD 


BNPD 


B.NPD ^ 


BNPD 


BNPD' 


' r . ' 




/ater Plant 


Constr. 


Conslr. 


Services 


Services 


Semces 


Services 


Serriees 


Services 






SW 0700 


swosoo 


SW0900 


SWIOOO 


SW 0700 


SW 08001 


SW0900 


SW I'OOO' 


SWllOO 


:SW 1200 


ATG PARAMETER--. ■ 

3 pH 

4 Ammonia plus Ammonium 


RMDL 


8.43 


8.19 


8.04 


8.08 


8.09 


8.1 


8.01 


8.05 


7.9S 


7.89 


0.25 mg/L 


L91 


0^57 


1.88 
L13 
5.66 

9.37 

0.121 

514 

164 

1400 

32,3 

762 

2190 

7.3S 

IO 


1.94 
1.6 

5.41 

9.49 

iJI8 

37S 

307 

3S20 

123 

1250 

6370 

6.87 

1.68. 


0.166 
1.31 


0.204 

2.78 


0.547 


0.749 


1.04 


0.658 


Total KJeidaU nitrogen 
Nilrate+Nitrjte 

5 DOC 
TOC 

6 Total phosphorys 

7 Conduelance 

8 Total suspeEded solids 

9 Aluminum 
Copper 
Zinc 

El Iron, UnfiUered Total . 


03 nag/L 

0.25 mgfl^ 

0.5 mi/L. 

5 mg/L 

. 0.1 mg/L 

uS/cm 

5 rag/L 

30 ug/L 

iO ug/L 

10 ug/1.. 

20 ug/L 


556 

385 
124 

15.4 

117 
2630 


4.1 

0.122 

380i 
98.7 

9.07 

112 
1900 


0.872 

5.1 

663 

30.7 
330 

9m 

51.9 
151 
682 


1.86 

4.31 

4.93 

O.OW 

793 
37.4 
13a 

12.5 
62.9 
604 


0.569 
4.78 

108 

7:2s 
' 23.3 

352 
8.42 
32.T 

41f 


0.4 
5.62 
6,61 

580 
21.7 
503 
12.9 
45.4 
484 


0.552 
5.76 

497 

5.95 

110 

9.92 

29 

140' 
2.29 


0.354 
8.3 

'9.58 

643 
13.7 
319 

i.58 

iij 

M6 

2.59 


14 Phenolics (4AAP) 

25 Oil and grease ' -^ . 


2 ug/L 
1 mg/L. 


l.li 


139 


1.46 


■ - 


1.68 


1.17 


1.35 


1.27 


Est. Avenge VoliBc 

NiimlM>r nf Stnrfn EireiiES ', 


m%verif e event 
fklonitored 


225 
15 


1191 

12 


263 
12 


638. 
12 


1450 
10 


2420 
10' 


7780' 
12 


3090 

" 10 


4070 

■ 10 


1430 
10 
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; ,/• ' ' TABLE 46 .. 




« 




EPG Sector — Detectioii of Mercury 


RMPL « Olug/t 




Umits as per EMDL 








CoEtrol ii 


Averaie 


Majdmum 




Siti *" Point >RMDL 


N Coflcentration 


Concentration 


Priorit? 


01 - Atlkokan TOS AT 0200 _ 13 


51 0.12 


OJ 


1 


OP 0400 "% 


7 ^ " 0.171 


OJ 




IN 1000 12 


50 0.12 


0.7 


1 


l^SOSOO 48 


50 ' 2.38 


m 


I 


OW0600' 1 


4 0.1 


' 0.1 




SW0700 1 


5 . •" O'-l 


0.1 




02 -J.C. Keith TOS « '■- SWOITO ' 4 


10 . " 0.072 


0.15 


1 


SW0200 3 


12 . 0.1« 


1.45 




03-LakfiviewTGS AT02M 6 


52 0.0692 


0,75 




CP 1700 4 


12 ' 0.0975 


027 


1 


- , / _ ■ CT' 1800 ^ ' 4 


16 : 0.0781 


0.19 




' ' . .1N2900 * 1' 


52 0.0542 


0.46 




" ''■ . mnm ' a 


.52 0.131 


m 


1 


SW2500 :. 4 


12 0.0908 


02 


1 


"■■;SW'2600' - . 3 


12 ■*■■ . 0.0717 


0.13 




04-UinbionTGS AT 0800 . 7 


SO 0.0524 


0.22 




■^ •■■- ' ' - IB 0500 ■ ...-' 1 


1 0.11 


0.11 




CP 1000 3 


11 0.0609 


0.17 




.. ' ■"■ CP1I60' 4 


12 0.123 


0.65 


1 


IN 0100 to 


46 0.0i39 


1.06 


1 


\ , .MS 1200 .17 


48 . 0.0898 


0.51 


1 


SW1600 2 


11 . . 0.0773 


0.43 




05 -Lennox TOS ' IN 2000 , . 5 


50 0.0472 


0.16 




NS2300 - ; 35 


46 0.198 


0.65 


.1 ' 


'-;,,.• ^. • SW2100 ' • '2 


11 0.104 


0.58 




. SW2200i ■ 2 


11 0.119 


0.61 





Note: This table prcsenis a summary of merciiiy data f« all streams where mercury was detected it leist once at a level 
above or eqoal to the RMDL. 
Those streiBs wliere mercuiy is dassified as priority 1 are indicated by a 1' mder the Priority mhm% 
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TABLE 46 (cont'd) 



EPG Sector - Detectioii of Mercury 
Units as per RMDL 



RMDL - 0.1 ug/L 





" Control 


; - ir- 




Average 


Majdmum 




Site 


Po(tat . 


>RMDL 


N 


Concentration 

9.m3 


Conceotration 

0.44 


Priority 


W-NanlicokeTOS 


ATOICIO 


■ '5 ■ 


51 




. 


BB 1700 


« • 1 


1 


0.16 


.' • . ' 0.16 




» . 


CT2W0 


' ^ 


10 '■ 


' 0.154 


0.48 


■I 




CT2100 


2 


10 


.. .. 0.0S7 


0,36 




-„.. 


IN3OO0 


■■ " $■■ 


51 ■ 


■" ^ ' 0.M1 


0J6 






■NS28«I 


9 


47 


0.0775 


0.48 


1 




SW25W 


1 


10 


0.07 . 


0.3 




. 


SW26dO 


3 


10 


0.12 


^ 0.52 


- '■ 




SW27W 


2 


9 


0.0944 


0l47 






SW 2750 


2 


9 


0.18 


0.7 




0'7-RLHearnTGS 


SW OITO 


5 


12 


'■ 0.135 


0,42 


1 


08-TlmnderBayTGS 


AT raw. 


18 


52 - 


0J81 


4J 


1 




CP 0700 


5 


12 


0.167 


0.S 


1 


- 


^- ■■ mum 


^' . 11. 


52, 


• 0.127. 


1.1 


1 


" 


NS 1500 


42' 


45 ■ 


IM 


44.7 


1 




ow iim 


1 


4 


0.1 


0.1 






SW 12W' 


, „ " 4 


IS " 


. 0.;147 


„ 0.6 


I 


i 


SW 1,300' 


2 


IS 


"- 0J27 


.2 




IS - Brace HGS - A 


BE 0200 


- - 1 


12 


0.0467 


0.13 




„ 


BE 0500 


2 


12 


0226 


1.74 




^ 


NS MOO' 


3 


4 


0.185 


0.42 


1 


.f ■ 


OW 1100 


2 


4 


0.118 


0.22 






RLOIOQ 


4 


4 


IJl 


3.71 


i 



Note: This table presents a lUBnary of mercury data tm all ilream where mercwy wis delected at least once at a level 
above or equallo the EMDL. 
Those sireama where mercury is classified as priority 1 are tadlcated by a 1' under the Prioriiy columi. 
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TABLE 46 (cont^d) 



EPG Sector = DetectioE of Mercury 
Units as iier RMDL 



RMDL = 0.1 ug^ 





Control 


H 




Average 


Maximiini 




site 


■ Point 


>RMDL 


N 


Coi^ntration 


Coiceitration 


Priority 


16 - Brace NGS - B 


BBIWO 




2 


0.1 


0,16 






Bl IIM 




1 


0.11 


0.11 


' 




BE mm 




12 


O.ITO 


1.59 




... M * 


BE 0300 




12 


0.0525 


0.19 






BBCNOO 




11 


. ^ 0.0518 


0.16 




., , *■ ' ' „ 


BBOSM 


n 


12 


. ■ 0.06S8 


0.23 






BB06OO 




12 


0.0875 


0.57 






BE §700 


2 


12 


0.0467 


0.11 




- ,% • 


, . ^ BB®8M 


3 


10 


0,079 


027 






' BE ©900 


2 


12 


. . 0.0775 


0.39 




- 


' IN 2100 


1 


4 


0.1 


OJS 




■ ■ ' ,,, 


NS2000 


2 


4 


0.1 


0.16 






RLOXW 


3 


3 


0.973 


IM 


1 


17 - Darlington NOS 


BE 0200 


t 


12 


0.0567 


0.11 






BE 0400 


' " 1 


11 


0,04^ 


0.12 




.*: 


BE 0800 


/ _ 1. 


;i" 


0.0538 


mt:^ 




"- 


BB0900 


'' 2 


8 


0.11 


0.4 






BE 1000 


2 


11 


0.0682 


0.27 






BBllOO 


t 


11 


0.0555 


0.13 




■ 


BE 1200 


3 


11 


0,0609 


0.15 






BE 1300 


I 


10 


0.056 


0,16 






BE 1400 


4 


12 


0.105 


0,46 


1 


, 


. » BE 1500 


2 


12 


0.055 


0.13 




• 


BE 1600 


r 


12 


0,0475 


0.16 






BE 2500 


1 


9 


. 0.0522 


"Ml 






NS2200 


4 


5 


„ 0j09S 


0,13 


1 


., ■ ; 


RLOIOO 


1 


5 


0.21 


0,91 





Note: This table preseots a summary of 
above or eqiialio the RMDL 
Those streams where merciiry is 



data for all streams where mercury was delected at least orace at a level 
as priority 1 are iidlcated ^ a T niider lie Priorityi 
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TABLE 46 (cont'd) 
RMDL 



EPG Sector - Detectioii of Mercury 
Units ss per RMDL 

Cdntrol N 

9m ^ " Poin t > RMD L 



oaug/L 



N 



Avera|e Maxtoiim 

Conceiitf ation Goticentrattoii Priority 



18 - DarlingtoE NOS (Under Ctonstr.) 



19 - Pickering NOS - A & S 



21 = B,NP'P Services 



IB 0100 


1 


14 


0.0414 


0.1 




BB0200 


11 


51 


0.0^82 


0.52 


1 


100700 


1 


12 


0.0458 


0.17 




IN 1200 


.* 4 


52 


0.0494 


' 0„17 




m 1100 


33 


42 


0.49 


1.44 


1 


pRoaw 


U 


52 


042 


2.2 


1 


BE 0100 


. 2 


12 . 


0.0<I08 


J|J3 




BE 0300 


2 


12 


0.07S 


0l46. 




BB04'00 


% 


11 


0.0791 


0'.34 




IE 0500 


1 


12 ■ 


0.0883 \ 


0.74 




IE 0700 


2 


12 


OJI ' 


0.63 




BB0900 


2 


12 


0.0592. ■ __ ' 


%M 




NS 3100 


1 


4 . - 


0.123 


036 




RLraoo 


1 


4 


" - 0.0525 


0.12 




NS 1400' 


3 


4 • 


0.105 


0.15 




PR 0100 


. -4 


51 <■ 


0.0608 


' 0.198 





Note: This teWe prcsemis a suminary of mercury data' for ill streant where merciiy was detected at least onee at a level 
abwe or equal to the RMDL. 
Those streams where mercury is classified as priority 1 are iiiicated ^ a 1' iider tlic Priority colutna. 
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•« 



TABLE 47 

EPG Sector - Detectioeof Polychlorinated biphenyls(PCBs) 
Uiits as per RMDL 

CoEtrol N Average 

Site Point > RMDL N Concentration 



RMDL ^ 0.1 ug/L 



Ol-AilkokanTOS 



02 = J.C Keith TOS»»* 
03-UteviewTGS*** 



M-LambtooTOS*** 
05- Lennox TGS*** 

06-NanticokeTQS*" 



dl-RLHearaTOS*** 

08 -Thunder Bay TGS 



09 - Aquasatjon GS *•* 
ll-DecewFillsNF23GS 

13 -Silver Falls OS 



Majdmuni 
CoBcentratioE 



Priority 



AT 0200 
IN 1000 
NS 0800 
OW0600 

SW0200 

IN 2900 
OW2400 
SW250O 
SW2600 

SW1600 

SW2100 
SW2200 

IN 3000 
SW2S00 
SW2«O0 
SW2700 
SW 2750 

swoioo 

AT 0200 
BB0600 
IN 1700 
SW1200 
SW130a 

SW0200 

SW0400 
SW 0500 

SW020§ 



2 


4 


5 


12 


■1 


4 


2 


4" 


2 


12 


1 


13 


3 


4 


4 


11 


3 


12 


5 


11 


2 


12 


4 


12 


1 


12 


6 


10 


3 


10 


2 


10 


1 


8 


11 


12 


1 


4 


1 


1 


2 


12 


2 


IS 


1 


15 


1 


12 


1 


14 


5 


14 



8 



e.it 

2.72 

0.055 

0.28 

0.0698 

0.0466 
0,085 
0.198 

. 0.107 

0.115 

0,0593 

0.174 

0.0462 
0.391 

0,0912 

0.16 

0.055 

Ml 

0.1 
0.0517 
0.0453 
0,0193 

o.osoi 

0.0446 
0254 

0.065 



0.32 

24.4 

0.1 

t 

0.21 

0.11 
Ml 
0.86 
0.59 

0.33 

0.11 

IJ 

0.2 
1.09 
0.25 
1.02 
0.12 

0.63 

0.33 
0.1 
0.33 
0.26 
0.15 

0.6 

0.1 

1.5 

0.14 



Note: This table p-esents a summary of P CB data for all sireams where PCBs were detected at least once at a level above or 
equalto the RMDL, 

Those itreams where rCBs are classmed as piority I are tadicatedby a 1' tt^^^ 
• • • PCB data collected at this site Is oonsidered to be overestimated due to overrecovery of PCBs froai travelling spiked blaik QC samples. 
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TABLE 47 (conf d) 



EPG Sector - Detectioeof Polyclilorioated 
Units as per RMDL 

Control N 

Site Potat >RMDL 



blphenyls(PCBs) EMDL = 0.1 iig/L 

,« " . _ 

Average Maximum 

N Conceatration CoEcentration Priority 



14-SirAda«Beci20S*« 
15 - Bruce NGS - A *•• 

Ifi- Brace NGS-B'** 

17 - Dflrlington NGS '••' 



SWllOO 
SW12M 

OW 1100 

RLOIW 

SWI3W 

m2ioo 

RLOIW 

,sw 19m 

IN 2400 
SW2100 



18 ~ Dar!in|ton NGS (Uidcr Consir.) *•• PR 08W 



19 - Piclieriiig NGS - A & B *•• 



20 - Bruce Heavy- Water Plant •« 

21 - INP'D Serwces *•• 



IN 340© 

OW2700 
OW36M 
RL0200 
RL3700 

SW 28,00' 

PR 0400 

SW0700' 

PRO'300' ■ 



1 


12 


4 


IS 


1 


4 


28 


51 


5 


10 


1 


51 


1 


54 


1 


10 


1 


49 


1 


12 


2 


SO 


2 


51 


1 


4 


I 


3 


40 


50 


2 


2 


1 


12 


1 


14 


1 .. 


15 



12 



0.0832 

m 

0lO55' 

0.17 

0.0982 

0.0378 
O'.04'12 
0.0448 

0.0375 
0.0353 

0.0512 

mm 
msm 

0.1,38 
0276 
0J75 

#j04€5 

0.0686 

0.'04B 

0.05M 



0.58 




2.4 


-„i 


0.115 




1.95 


1 


0.34 


- % 


0.12 




0.11 




Q.18 




0.49 




0.115 




QM 




a» . 




« 




iJ8 




iJi 


I 


0,43 


1 


0.13 




0.37 • 




0.123 





§m 



Note: This table preisents. a summafj of PCS dala for all strcaiis. wfeere PCBs were detected at least oice at a level ,abo¥e or 
equil 10 the RMDL,' 

Hiose streams 'Whers PCBs are cteslfled ai nrinrity l are indicatedbv a *1' iimder the Priority column,. 
• • * PCB data collected at this site is considered to be OTeFestimaled due to ovecrecoveiy of PCBs kma travelling spiked Uank QC samples. 
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TABLE 48 
■ ■« 
EPG Sector - Detectioiiof PolycMormateddibenzo-p-dioxms and dibenzofurans 

Units as per EMDL 



Site 



01 - Atikokan TGS 



03-LakeviewTOS 
07-RLHearaTOS 



08 -Thunder Bay TGS 
15 - Bruce NGS - A 



Parameter 



CoEtrol 
Potat 



RMDL 



N 
>RMDL 



Total PCDD ATi200 0.020 mg/L 

Total PCDD ' IN 1000 &M0 mgL 

Total PCDD " NSOTOO 9M& mg/L 

Total PCDD . OWO60O 0.020 ng/L 

TotaiPCDF NS 0800 0.01S ng/L 

Total H6CDD NS0800 0.030 ng/L 

Total H6CDF NS 0800 0.020 ng/L 

Total H7CDD NS 0800 0.030 ng/L 

Total H7CDF NS0800 0.030 ng/L 

Octachtorodibenro-p-diojdn NS0800 0.030 ng/L 

OclachlorodibenzofWiai NS 0800 0.030 ng/L 

OctacMoradiberazo-p-diojda OW2300 0J30 ng/L 

TolalTCDF SWOIOO 0.015 ng/L 

Total PCDF SW 0100 0.015 ng/L 

Total H6CDD : SW 0100 0.030 ng/L 

Total H6CDF SW 0100 0.020 ng/L 

Total H7CDD SW 0100 0.030 ng/L 

Total H7CDF SW OlM 0.030 ng/L 

Oclachlorodibenzo-p-diojdn INOMO 0J30 ng/L 

Oclachlorodibenio-p-dlo3dn SWOIOO 0.030 mg/L 

OctacMorodibenzofiiran SW 0100 0.030 ng/L 

OctacUorodibenzo-p-dloiin IN 1700 0.030 ig/L 

Total H7CDD OW 1100 0.030 ng/L 

OctacMorodiberao-p-diojdn QWllOO 0.030 ngl^ 



3 
3 
2 
13 
10 



N 



11 
11 
11 
11 
11 
11 
11 

9 

11 



Average 
Concentraiion 



Maxiniuin 
COHceatration Priority 



0.0223 
0.0215 

0.021 
0.0203 

0,018 

0.044 

0.0388 

0.0428 

0.0775 

0.08 

0.089 

0.0347 

0.0234' 
0.0357 
0.0309 
0.0339 

0.116 
0.0469 
0.0287 

iJ49 
0.0708 

22.3 

#.0377 
0.121 



0.032 

0.029 

0.027 

0.024 

0.033 

0.11 

0.11 

0.12 

025 

026 

0.29 

0.044 

0.067 
0.13 

0.094 
0.1 
0.39 
0.12 
0.08 
0.65 
0.45 

8SI 

0.071 
0.33 



Note: 



This table F^sents a summaiy of dionn and Cwan data for all streams where a dioxin or furan compoiind was detected at least once at a level aboiie or eqoal to the RMDL 
Those sircams where a dioMn or furan compound b classified as prioriij 1 are indicated by a 1' under tie Priori^ column. 
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Appendix B - MISA Mofiitoring Data SummarY 



■ \/; '-...;■■ ^ '' "•.' '■;-^' v'- - -"TABLE 48" (mnVd) " •■" ,- 

EPO Sector - Detection of Polycblormateddlbenio-p-dioxms aed dibenzofurans 

Units as per RMDL ■•■■-.. ■•,.,■■■ , ' ,. • ■ 

; Control '' N Averap 

WA' - Parameter : Point RMDL > RMDL N 



Maximiiin 



lifi-BiraceNOS-p 


Total H7CDD 


OW 1600 


0.030 mg/L 


' • "■ . ' ■* 


■ . Total HICDD . • 


RLOIW 


0.030 11^ 


• " ■ 


Total H7CDF 


RLOIOO 


0.030 Bg^ 


■■■■'. ■ ■ 


OctacMorodibenio-p-cltoxin 


OW 1600 


0.MO ig/L 


• ' - 


OcticWorodlbenH3-p-dio3dii 


EL 0100 


J30 i|/L 


17 - Darlin|ton NGS _ , 


2,3,7,8TCDD 


OW 1900 


0.020 ng/L 


"■ - > 


Total TCDD . * 


OW 1900 


0.020 ugfi^ 


■ %. ■ ' . ■ 


TolalTCDF ' 


RLOIOO 


0.015 iif/L 




TowlPCDD '_'■ ■ ■' \ 


OW 1900 


0.020 ng/L 




Total P CDF- 


RLOIOO 


0.015 ngt 


' ' " 


Total H6CDF " - ' . "; • 


OW1900 


OlTOO ra^ 


'• „ 


Total H7CDD ' 


. IN 2400 


0.030 ngf- 


' , 


Total H7CDD = . ' 


NS2200 


0.030 ng/L 


* 


Total H7GDD! '^ ' ■" '• 


OW 1900 


0.030 ngif- 




Total H7CDD 


RLOIOO 


0.0i30 n,^ 


■'■•'■ 


To'talH7CDF , 


IN 2400 


0.030 n^ 




Total H7CDF 


NS2200 


0.030 ng/L 




OctacMorodiberao -p-dioxin 


IN.2400 
NS2200 


0.030 ng/L 
0.030 ig/L 




OctaclilorodibenEo— p— dlOTn 




OctachlorodibeMo-p-dioxin 


OW 1900 


0.030 n^ 


■ ■ . - 


Octachlorcrfitenio-p-dlown 


RLOIOO 


0.030 n^ 




Octachlorodibeiraofiiran 


IN 2400 
MS2200 ■ 


0.030 mg/L 
0.030 flgC 


■ ' .. ' :: - '^ 


OctachloroidlbeiiEoiuran 


Note: TWs table presents a s 


uiofflary of dioxin and furan data for all strea 


ms wHere a dk 


>rin or fiiran a 


Tlic^e streaiM where 


a diorin or furaii compoimd is claisiQed as pi 


iority 1 are indieated hy a T 



ntraiion w) 


Eceniraiion r 


noriif 


0.0373 


0.086 




0J6O7 


0.14 




0.0427 . V 


■ 0.078 




O.OM. 


'^ . -mm^ 




0.104 


*•"■ • 932 


1 


0.W03 . . 


0.026 




0.0203 


0.026 




0.0252 •- • 


, - .- 0.042 




0.ra08 


• 0.025 


-• 


0.025 . 


0.042 




0.0198 


0.021 




0.0256 


0.035 


. ' 


0.0262 


" 0.038 




O.O30i 


€.042 




0.0624 


0.12 




O.WS ■ ■ 


0.035 




0.0286 


' , 0.03g 


• i 


oorn 


; 0.035 




0.02.36 


0.038 




0.0298 


0.046 




0.324 


. 0.75 


1 


o.raas 


0.035 




Q.mm 


■■• 0J3S 





: least once at a level above or equal to the RMDL. 
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TABLE 48' (cont'd) 

EPG Sector — Detectioiiof Polyctolorinateddibenzo— p=dioxiiis and dibenzoferans 
Units as per RMDL , 











Coitrol 




N 




Average 


Majdmum 


Site 


Paraineter 






Pomt 


RMDL 


>RMDL 


N 


Conceniralion 


ConcentraiioE Priority 


18 - Darlingtoii NGS (Under Comtr.) 


Total TCDF 






PR 0800 


0,015 ng/L 




4 


0,105 


0.3S 




TbIalPCDF 






FRoeoo 


0.015 ng/L 




4 


0,1«3 


0.69 




Total H6CDF 






PR 0800 


0.020 ngtt. 




4 


0219 


0.82 




Total H7CDF 






PR 0800 


0.030 ng/L 




4 


0.143 


0.49 




Octachlorodibenzo - 


-p- 


-dio3dn 


PR 0800 


0.030 ng/L 




3 


0.0693 


0.16 




Octaclilorodibenzofwan 


PR 0800 


0.030 n|^ 




4 


0.0438 


0.093 


19 -Pickering NGS- A &B 


Total HICDD 






IN 3400 


0.030 ng/L 




12 


0,027 


0.062 




TbtalHICDD 






RL0200 


0.030 ng/L 




12 


- ■' ' . 0.0243 


0.054 




Total H7CDF 






RL02M 


0.030 ng^ 




12 


0.0271 


0.056 




OctacMorodibenzo- 


■p- 


-dioxin 


IN 3400 


0.030 n$fL 




12 


0.0494 


0.36 




Oclaclilorodibeizo- 


-p. 


-dUi 


RLO2O0 


MM ngiL 


/ - "^ 


12 


0.0807 


026 1 


21 -BNPDSernces 


ToislTCDF 






NS 1400 


0.015 ogjIL 




12 


0.0158 


0.045 




TotilTCDF 






PR 0400 


aOlS ng/L 


. .«,. ' 1 


" 4 - 


0.013S 


0.018 


■ 


Total PCDD 






NS 1400 


020 ng/L 




12 


0.02 


0.034 


'• 


Total PCDF , 






NS1400 


0.015 ng/L 




12 


0.0148 


0.026 




Total PCDF 






PR 0400 


OvOlS ng/L 


'^ 1 ' 


4 


0.0143 


* 0.018 




Total H6CDD 






PR 0400 


0.030 Bg/L 




4 


0.024 


0.033 


■.-.'" « ■ ,. " 


Total H6CDF 






PR 0400 


0.020 ng/L 




4 


0.0218 


0.033 




Total H7CDD 






NS 1400 


0.030 ng/L 




12 


0,0373 


0.18 


s \ . 


Tbtal H7CDF 






NS 1400 


0.030 ng/L 


1 


12 


0.0396 


0.18 




OctacMor^ibenzo- 


-P- 


-diojdn 


NS 1400 


0.030 ig/L 




11 


0.0256 


0.071 




OctacUorodibeniofuram 


NS1400 


0.030 ng/L 




12 


0.03II 


0.071 



Note; This table preseili a simHiiiy of dioxii antl furan dila for all streams where a dioxii or furant compoynd was detected at least once at a level above or equal to the RMDL 
Tbose streaiBs where a diojdn or furan compound ii classified as priority 1 are indicated by a '1' under the Priority column. 
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Appendix B - MISA Monitoring Data Sumnnary 



TABLE 49 

EPG Sector = Detectioiiol Arsenic 
Units as per RMDL 

Control N 

Site Poiiit > RMDL 



RMDL = 5.0 ug/L 



01 - Atikotoii TGS 



ra-J.C. Keith TOS 



03 - LakevlewTCS 



04-LamMoiTOS 



05 - Lennox TOS 

06 - Namicoke TGS 



N 



Average 
Concentration 



Marimum 
Concentration 



AT 0200 
C3'040§ 
IN iOOO 

m osm 

SW 0100 
SW 0200 

AT 0200 
CT1700 

a»i8oo 

NS2700 
SW2500 
SW2600 

AT 0800 
CPIOOO 
IN 0100 

m 1200 

SW 1600 
SW 2100 
AT 0100 
CP2000 
CP2100 
NS2S00 
PR 0300 
SW 2500 
SW2600 
SW2700 
SW 2750 



3 

■2 

' t 

4 

10 

1 

38 

. 5 

2 

7 

11 

6 

5 
2 
1 
5 
3 

i 

6 
4 

5 
4 
2 

«s 

1 

2 
9 



52 

7 
SO 
50 

10 

12 

52 
11 
16 
52 
12 
12 

51 
12 
43 
51 
12 

11 

53 
10 
10 
47 
25 

10 

10 

9 



4.95 
529 
4.92 
5.48 

11.9 

2:x7 

8.91 
9.14 
2.91 
2.8 
26.5 
45A 

3.18 
18.9 
1.96 
2.47 
4.17 

4.14 

3.39 

83S 

5 

2.68 
2.4S 
415 
235 
2.95 
19.1 



7 
# 
6 

30 

22 

5 

28 
66 
6 
18 
83 
7 J 

27 

203 

5 

16 

13 

27 

25 

25 

10 

15 

6 

145 

65 

8.5 

55 



Priority 



Mole: Tills table presents a siinnaiy of arsenic data for all streams where arsenic was detected at least once at a level above or 
equal to the RMDL 
lliose streams where arsenic is classified as p'iwity 1 are indicated b^ a *V lader the Priority columii^ 
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Appendix B - MISA Monitoring Data Summary 



TABLE 49 (coEt'd) 



EPG Sector - Detectiomof ArseDic 
limits as per RMDL 



RMDL « 5.0iig/L 





Control 


m 




Average 


Maximum 




Site 


Point 


> RMDL 


N 


Comcentration 


Goncentration 


Priority 


07 = iRLHearnTGS 


SW 0100 


3 


11 


4.82 


14 




08 - Tkunder Bay TQS 


AT 0200 


4 


52 


4,95 


7 






CP0700 


2 


12 


523 


9 






NSISOO 


1 


46 


4.93 


7 




09 - Aquasabon OS 


SW0200 


10 


12 


61, 


SA6 


I 


10 - Arnptior OS - 


SW03OO 


1 


11 


4,45 


27.5 




ll-necewFaIlsNF230S 


SW0400 


14 


15 


80.4 


202 


.1 




SW0500 


8 


15 


11.3 


681 


1 


12 - Pine pOTtage OS 


. SW0300 


8 


11 


' 5.56 


7 


,. 1, 


13 -Silver Falls GS 


SW0200 


1 


,' i 


5:03 


7 




14- Sir Adam Beck 2 GS 


SWllOO 


12 


12 


31© 


440 


1 


^ 


SW 1200 


6. 


. 12 


6.88 


19 


1 ' 


IJ - Bnice NOS - A 


ow nm 


3 


4 


36 


120 


. 1 


16 - Bryce NOS - B 


NS2000 


. 1 


4 


3.88 


7.5 




18 - Dirjiiigton NGS (Under Conilr.) 


BB0200 


2 


52 


2.15 


^•5 


" " 




EC 0700 


3 


■ 12 


3.42 


11 






m 1200 


1 


52 


1.77 


65 


^. 


19-PickeringNGS-A&B 


BB nop 


1 


2 


5 


8 . 


■; 


21 - INPD Services 


NS1400 


1 


4 


3.98 


5 





Note: This table presents a sutDmaiy of arsenic data for all streams where arsenic was detected at least once at a level above or 

equal to the RMDL 
!;. Those streams where arsenic is ciassiOed m pricilty 1 are indicated by a '1' under the Priority column. 
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Appendix B^ - MIBA Monitoring Data Summa.rY' 



•mBLE 50 ■ ■ ■■ . . ^ . . 

Fossil Fuelled StatioM : . 
of MontliljMaiiniuDi Temperature Data, «C 

h' :- ' . f ram June 1990 to May 1i91) ^ "V .. ,^- ' 

■ ../^- '■'■%'■' ' ,/ ; ■ . ' '. ■ ^ .. ■ "■ ' ; ■ ' ■ ^ , ' ' ^'[- ■ 

JunSO Jul 90 AugiO Sep 90 Oct 90 NoviO Dec 90 Jan 91 Fib 11 Mar 91 April May 91 



Atikokan TQS OT 33 0100 CCW - Outfall 



Temp. Effloent Maxlmuin 27.4 
Temp. Rise Maximum . 12.4 



27.2 


36.8* 


33.4* 


23.4 


16.6 • 


15.8 


15.1 


15.6 


15.6 


17.8 


26.8 


8.2 


16.8* 


16.4 


11.4 


9.9 


14.0 


14.2 


14.9 


14.8 


148 


14.8 




Upper Horizontal Line: MOE Gudillne for Max. Tsmp. of CCW (32.2 «C| 



Lower Horfzofita! Line: MOE Gudeltne for Max. Temp. Rise of CCW 
(1 1.2 °C : May - Oct. , 16,6 *€ : Nov. = Apr.) 



JunM 



May 91 



Lakevl©wTOSOT33 0100 CCW-Oyfalt ■ • 

'Temp. Effluent MaKlmum liJ 26.8 ■ 29.0' 31.0' 17.S 

Ttmip. Rise Maximum 8.0 6.0 8.0 11.0 8.3" 



141 
8.3 



13.7 
9.4 



11.2 



40,2* 

i.3 



122 

7.6 



15.8 
8.7 



19.8 
5.6 




Upper Horizontal Line: MOE aJdellne for Max. Temp, of CCW (32.2 ^| 
Lower Horizontal Llhi: MOE Qudillni for Mw. Temp. Rise of CCW (11.1 "C) 



Mar»l 



'... J 



* Numbers above tie Gyldellni 
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Appendix B - MISA Monitoring Data Summary 



TAILB SO (cont'd) 
Ffsssil Fuelled Staticins 
of MoffltMj MaamumTemperatyre Data, ^C 
from June 199© To May 1991) 



Jun90 Jul 90 Aug 90 StpiO Oct 90 Nov Si Dec SO Jan 91 Febi1 Mar 91 Apr 91 May 91 



■■LamWonTGSOT33 0200 CCWOufall -■• •' ^ ^ ■' . 

"St ., '* _ ■ ■ 

Temp. Effluent Maximum 25.0 30.0 33.8 33.4 27.7 2S.6 18.6 16.2 17.2 17.6 20.1 27.S 

Temp. Blsi Masclmum i.i 11.4 12.4 122 11.8 14.5 13.3 16.2 17.0* li.i 14.1 13.9 




Uppir Horizontal Une: MOE QudBlini tor Mm. Temp, of OCW 
ps »C : Jon. - Sep. , 32.5 "0 :Odt - May) 



Lower Horizontal Line: MOE Gudiline for Max. Temp. Risi of CCW f16J «C| 



Lennox TGS OT 33 0'200' CW - CCW Outfall 



Temp. Effluint Maxlmym 17.0 
Temp. Rise Maximum 8.5 



20.8 


27.0 


324* 


2iM 


I5.a 


13.6 


12.4 


ma 


7.1 


as 


15.8 


i.s 


13.4* 


. N/A 


N/A 


6.4 


7.8 


8.2 


11.3* 


6.1 


3.8 


9.3 




Uppir Horizontal Uni: MOE Oudilini far Mm. Temp, of CCW f32.2;C) 



Lower Horliontai Line: MOE Qudelini for Mai. Timp. Rise of OCW (11.1 "C| 



Myfl 



Numbirs above frio Guideline 
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Appendix B - MiSA Monitoring Data Summarv 



TABLE 50 (ooot'd) 

Fossil Fuelled StitloQS 

SuiDifliary of MontUy Majdmum Temperature Data, "C 

(From June 1990 To May 1991) 



JunSO Jul 90 Aug 90 S©p90 Oct 90 Nov 90 Dec 90 Jan 91 Feb 91^ \^f_^^_ jf^^^^ _^.^l!^_ 



Nanticoke TGS OT 33 0200 CCW - Outfall 



Temp. Effluent Maximum 24.1 
Temp. Rise MaMimum 123 



'28.6 
9.0 



28.2 
7.5 



28.7 
11.8 



25.4 
9.0 



^4 
10.6 



18.7 
10.9 



15.1 
11.0 



13.6 

12.7* 



17.8 

12.5 



17.7 
10.0 



20.8 
9.9 




Upper Horizontal Una: MOE Oudellne for Max, Temp, of CCW (35 °C) 



Lower Horizontal Lint: MOE Gudolln© for Max. Temp, Rise of CCW (12.5 °C} 



JunM 



May 91 



Tnuncler Bay TSS 01 33 0100 CCW -Outfall ' 

Temp. Effluent Mffldmum ^3 27.2 26.1 25.4 

Temp. Rise Maximum .0 6.4 9.5 9.1 



20.0 


12.8 


8.7 


9.1 


9:0 


7.7 


19.2 


24.2 


9.3 


7.3 


BM 


8.8 


8.8 


7.3 


7.5 


8.2 




Upper Horizontal Line: MOE Gudeline for Max. Temp, of CCW (32.2 °0| 



Lower Horizontal Line: MOE Gudeline for Max. Temp. Rise of CCW (10 °C) 



Jyn 9Q 



May 91 



* Numbers above fie Guideline 
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Appendix B - MISA Monitoring Data Sumrriary 



TABLE 51 

ffucli&ar Powered Statloos 

StimiDiaiy of Moottalf M aiiiiium Temperature Data, ^C 

from Juni 1990 To May 1991) 



Jun 90 Jul 90 Ay g 90 Sep 90 Oct 90 



Nov 90 Dec 90 Jan 91 Feb 91 Mar 91 Apr 91 May 91 



Bruce NQS - A OT 33 1000 CCW Outfall 

Temp. Efflueni Macimum 22.1 29.2 

Temp, Rise Maximum 7.8 10.2 



31.2 

11,2* 



31.4 

11.5* 



11,9* 



21.2 
9,8 



16.1 
9.3 



16.3 
11.2 



N/A 



1^.8 
11.8 



14.7 
10.9 



24.4 
11.3* 




Upper Horizontal Line: MOE Gudelin© for Max. Temp, of OCW (32.2 ^C) 



Lower Horizorital Line: MOE Oudotlne for Max, Temp. Rise of CCW 
(1 1 ,1 "C : Apr. - Dec. , 13 °C Jan. - Mar.) 



Jun 90 



May 91 



Bruce NGS - B OT 33 140© CCW - Outfall 

Temp. Effluint Maximum ^.5 29.1 30.0 

Timp. Rise Maximum 10.7 10.5 12.9* 



Jun 90 



28.1 

iai 



22.0 
10.3 



20.4 
10,3 



16.6 

11,7* 



13.8 
12.8* 



14.9 

11.9* 



16.7 
12,1* 



17.5 
11,4* 



26.4 
11.5* 




Upper Horizontal Line; MOE Gudellne for Max. Temp, of CCW (322 °C) 



^ Lower Horizontal Une: MOE Gudellne for Max. Temp. Rise of CCW (11.1 ^C) 



May 91 



* Numtiirs atx)ve ttie Quidillne 
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TABLE 51 (eoiifd) 

Nuclear Powered StatioDS 

Summary of Montbly Ma^dmum Temiperature Data, °C 

(From June 1990 Td May 1991} 



JunSO Jul 90 



90 Sep 90 Oct 90 Nov 90 Dec 90 Jan 91 Feb 91 Mar 91 April May 91 



Darlington NQS OT 33 1800 CCW - Outfall 



Temp. Effluent Maximum 19.3 
Temp. Rise Maximum 10.5 



27.9 

13.4* 



329* 

15.7* 



32.5* 
15.3* 



15.3* 



^.6 

17.6* 



15.T 
10.0 



14.9 
13.3* 



142 

11.4* 



11J 
9.4 



8.8 

1.4 



11.9 
1.4 




Upper Horlzofital Lin®: MOE ©udellne for Max, Temp, of COW |32.2 «C) 



Lower Horizontal Line: MOE Gud8lfne for Max. Temp. Rise of CCW (1 1 .1 X) 



JunPO 



May 91 



Pickering NQS - A & B OT 33 2100 CCW Unit 1,2 A 

Temp. Effluent Maximum 21.3 33.8* 33.4* 

Temp. Rise Maximum 8.3 10.8 10.7 



34.8* 
14.7* 



10.2 



24.0 
123* 



^0 

13.8* 



17.4 
12.6* 



21.7 
13.9* 



21.0 

123* 



S.8 
17.2* 



26.8 

13.8* 




Upper Hoflzontat Une: MOE Gudellne for Max. Temp, of CCW (32.2 ^C) 



Lower HorteontaJ Line: MOE Gudellne for Max, Temp. Rise of CCW (1 1.1 °C) 



3im§0 



May 91 



* Numbers above the Guideline 
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TABLB 51 (cont'd) 

Nuclear Stalioiis 

Summiiy of Montlilf MMlmini Tcmperatmrc Data, 'C 

(From JuHe 1990 To May 1991) 



% ^ 



Jur.90 JuliO AugSO Sep 90 OctSO NovSO DicSO Janil Febfl MarSl April M^ySI 



Piekerlog NGS - A & B OT 33 2300 CW - RBSWNQS - A 

Temp. Effluent MaKlmum 27.1 36.9* 37.i* 37.8* 31.0 

Tf mp. Rist Maxlmym 11.4V 14.4* 16.0* 15.S* 16.0 



23.5 
23.0* 



22.9 

21.9* 



21.8 
1i.7* 



24.0 
21.6* 



23.7 
18.8* 



22.4 

19.5* 



24.7 
17.3* 




Uppar Hariiontal Una: MOE Qudelin© for Max. Temp, of CCW 132.2 "C) 



Lower Horteeotal Line: MOE Qudeline for Max. Temp. Rise of CCW (1 1.1 "C) 



im» 



Miy91 



sr % 



Pickering NGS - A & B OT 33 3200 CCW MGS B 



Temp. Effluent Maximum 25.0 
Temp. Rise Masdmum 11.3* 



3i.3* 
11.3* 



33.9* 
10.9 



33.8* 
20.2* 



30.S 
11.0 



23.5 
11.4* 



23,2 
15.7* 



18.3 
1S.3* 



19.6 

11.8* 



22.0 
11.2* 



25.9 
11.4* 



28.4 
11.8* 




Upper Horizontal Line: MOE Qudeiint for Max. Temp, of CCW (32.2 "C) 



Lower Horizontal Una: MOE Qydellne for Max. Temp, Rise of CCW |1 1,1 "C) 



M^91 



* Numbers above the Guideline 
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TABLE 52 
Bruce Heavy Water 
of Montlily Mffldmiun Temperature Data, ^C 
(From June 1990 To May 1991) 



Jun 



Si Jul 90 AiigiO SepiO Oct 90 NwiO 



BtcW Jail 81 Pebil Mar SI Apr 91 May 91 



Brijco Heavy Water Plant OT 33 0200 C€Mi - Outfall 

Temp. EfflUBnt Maximum 23.9 27.5 27.9 

Temp. RisQ Maximum 8.1 7.5 10.8 



27.8 
7.6 



23.5 
8.1 



19.3 
8.5 



16.6 
9.0 



13.1 
9.5 



12.6 
9.6 



15J 
9.6 



16,0 
9.8 



21.0 




Upper Horizontal Una: MOE Qydelioe for Max. Tamp, of CX^ (32.2 "G) 



Lovwr Horizontal Una: MOE Gudalin© for Max, Temp. Rise of CCW (11.1 ''C) 



« Numbers above the Quidelini 



B-75 



Appendix i 



Table 53 

IMISA Electric Power Ganeraition Sector - List oi Monitoring Control Poinits 



Company Identification 



Control Point Effluent Description 



" Fossil Statione 



r - AtikokanTGS 



2 ■ - J.C. Keith TGS 



Lakevitw TGS 



AT 


30 


0200 


Ash Transport System 


NS 


30 


oaoo 


WTP - Neutrilization Sump 


O'W 


30 


0600 


Oily Water Separator 


OT 


33 


0100 


CCW. Outfall 


CP 


34 


0400 


Coat Pile Runoff 


sw 


34 


0700 


Yard Catch Bisin 


10 


36 


0500 


Ash Transport System 


EO 


36 


1300 


Sludge Sump 


m 


42 


OSOO 


Rain Gaugs 


m 


43 


1000 


Intake Water . ' , 


BB 


48 


0300 


Boiler Blowdown , 


sw 


34 


0100 


Ash Lagoon Ditch 


sw 


34 


0200 


Yard Drain - Power House 


m 

AT 


■ 42 
30 


0300 
0200 


Rain Gayge 


Ash Transport 


NS 


30 


2700 


¥VTP - Noutrallzatlon Sump 


ow 


30 


2300 


Oily Witor Powerhouse 


ow 


30 


2400 


Oily Watif Pymphouse 


OT 


33 


0100 


CCW - Oytfall 


OT 


33 


3100 


Chiorination Unit 1 Condenser 


OT 

OT 


33 

33 


3200 
3300 


Chlorinatlon Unit 2 Condtnser 


Chlorination Unit 3 Condenser 


CP 


34 


1700 


Coal Pile Runoff 


gw 


34 


2500 


South Yard Drain 


SW 


34 


2600 


North Yard Drain 


BE 


3i 


0300 


Byllding Effluent - Unit 3 


BE 


3S 


0400 


Building Effluent - Unit 4 


BE 


35 


0500 


iullding Effluent - Unit 5 


BE 


3S 


oeoo 


iyilding Effluent - Unit 6 


BE 


35 


0700 


Building Effluent - Unit 1 ,2 


BE 


35 


0800 


Building Effluent - Unit 7,8 


BE 


35 


3000 


Unit 5-8 Pump House Sump 


iC 


35 


lioo 


Boiler Wash/Clean 


EC 
10 


35"' 
36 


2000 
2100 


Air Pre-heater Wash 


Ash Filtration Plant - East 


EO 


36 


2200 


Coal Pili Runoff ' 


io 


36 


3900 


Ash Filtration Plant - West 


RG 


42 


2800 


Rain Gauge 
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Table 53 (continuedl 
MISA Elactric Power Generation Sector - List of Monitoring Control Points > . 



Company Identification 



Coiitrol Point Effluent Dtscription 



Fossil Stations (continyed) 



4 - Lambton TGS 



Lennox TGS 



IN 


43 


2900 


BB 


48 


0900 


BB 


48 


1000 


BB 


48 


1 100 


BB 


48 


1200 


BB 


48 


1 500 


BB 


48 


1600 


CP 


4i 


1800 


AT 


30 


0800 


NS 


30 


1200 


OT 


33 


0200 


OT 


33 


1300 


OT 


33 


1100 


OT 


33, 


2400 


OT 


33 


2500 


OT 


33 


2600 


CP 


34 


1000 


SW 


34 


1600 


BE 


35 


0900 


BE 


3B 


liOO 


BE 


35 


2000 


BE 


35 


2100 


BE 


35 


2200 


iC 


35 


1400 


EC 


35 


1500 


EO 


3i 


0300 


m 


42 


1700 


m 


43 


0100 


BB 


48 


0400 


ii 


48 


0500 


BB 


48 


0600 


BB 


48 


0700 


CP 


49 


1100 


NS 


30 


2300 


ow 


30 


0300 


OT 


33 


0200 


OT 


33 


1500 


OT 


33 


1600 


SW 


34 


2100 



Intake Water ' • 

Boiler Blowdown - Unit 1 . 
Boiler Blowdown - Unit 2 . . ' 
Boiler Blowdown • Unit 3 
Boiler Blowdown - Unit 4 
Boiler Blowdown - Unit 7 
Boiler Blowdo'wn - Unit 8 , /,^ . 
Event Discharie - Coal Pile ■ 

Ash Transport' 

WTP - Niutraiiiation Sump 

CCW - Outfall 

CW - Unit 1 Transformer 

CW - Unit 2 Transformer 

Chlorination Unit 1 Condiinsir 

Chlorination Unit 2 Condnnser 

Chlorination Unit 3 Condinsar 

Effluent - Bowman's Pit 

North Yard 

North Building Drain 

Administratlvi Building 

tldg. iff. Unit 1,2 Pump House 

Bldi. Eff . Unit 3,4 Pump House 

Coat Yard Maintenance Ciarage 

Air Priheater Wash 

Boilirwash/Clian ' , %. 

Ash Filtration Plant 

Rain Gauge \ 

Intake ' ' ■ 

Boiler Blowdown Unit 1 

Boiler Blowdown Unit 2 

Boiler Blowdown Unit 3 

Boiler Blowdown Unit 4 

Event Discharge - Lake Lambton 

WTP - Nflut. Sump Settling Pond 
Oily Water Siparator Pond 
CCW -Outfall 
CW - Unit 1 ,2 Transforiifier 
CW - Unit 3,4 Transformer 
West Yard Drain yanhole #7 
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Table 53 {continuedl 
MISA Electric Power Generation Sector - List of Monitoring Control Points 



LtOrnpariy lainiiTisition 



ifOniroi roini cTiiueni yescripiion 



Fossil Stations (continued} 



6 ■- NanticokeTGS 



sw 


34 


2200 


BE 


3S 


0600 


BE 


35 


0700 


BE 


35 


0800 


BE 


35 


0900 


BE 


3.5 


1000 


RQ 


42 


1900 


IN 


43 


2000 


ii 


48 


1 too 


BB 


48 


1200 


6B 


48 


1300 


BB 


48 


1400 


AT 


30 


0100 


NS 


30 


2800 


PR 


30 


0300 


OT 


33 


0200 


OT 


33 ■ 


3100 


OT 


33 


3300 


OT 


33 


3400 


OT 


33 


3500 


OT 


33 


3700 


OT 


33 


3800 


CP 


34 


2000 


CP 


34 


2100 


SW 


34 


2500 


SW 


34 


2600 


SW 


34 


2700 


SW 


34 


2750 


BE 


35 


0400 


BE 


35 


0500 


BE 


35 


0600 


BE 


35 


0700 


BE 


35 


0800 


BE 


35 


0900 


BE 


35 


1000 


BE 


35 


1100 


BE 


35 


1101 


BE 


35 


1102 


BE 


35 


1103 


BE 


35 


1104 



East Yard Drainage ■ ^ ,_, "^ 
Pumphouse Sump 
BuiWing Effluent Unit 1 Sump 
Building Effluent Unit 2 Sump 
Building Effluent Unit 3 Sump 
Building Effluent Unit 4 Sump 
Rain Gauge 
Intake Water 
Boiler Blowdown Unit 1 
Boiler Blowdown Unit 2 
Boiler Blowdown Unit 3 
Boiler Blowdown Unit 4 

Ash Lagoon 

WTP - Neutralization Sump 

Asii Transport Lines 

CCW - Oytfall 

Chiofination Unit 1 Condenser 

ChioHnation Unit 3 Condenser 

Chterination Unit 4 Condenser 

Chlorination Unit 5 Condenser 

Chlorinatlon Unit 7 Condenser 

Chlorination Unit 8 Condenser 

Runoff NE Sump 

Runoff NW Sump 

East " ' ^ • ■■* ' 

South 

West * " 

Truck Wash Station 

Unit 1 Manhote # 16 % 

Unit 2 Manhole # 14 

Unit 3 Manhole # 13 

Unit 4 Manhole # 12 

Unit 5 - Sump 5 

Unit 6- Sump 6 

Unit 7 - Sump 7 

Unit 8 - Sump 8 

Pymphoyse Unit 1 ,2 

Pumphouse Unit 3,4 * 

Pumphouse Unit 5,6 

Pumphouse Unit 7,8 
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Table 53 Ccontinuedl - - 

MiSA Electric Power Generation Sector - List of Monitoring Control Points 



Company Identjficition 



Control Point Efffutnt Discriptlon 



Fossil Stations fcontinuid) 



RL Hiam TGS 



EC 


35 


2206 


Boiler A Wash U6 


IC 


35 


2220 


External Boiler Wash U2 


EC 


35 


2240 


Extimal Boiler Wash U4 


EC 


35 


2270 


ixternal- Bdiler Wash U7 


EC 


35 


2310 


Prehiat Wash U12 


EC 


35 


2320 


Preheat Wash U34 


EC 


3S 


2330 


Preheat Wash U56 


EC 


35 


2340 


Preheat Wash U78 


EO 


36 


2400 


Neutraliiation Sump OvbiIIow 


%Q 


42 


2900 


Rain Qaugt 


IN 


43 


3000 


Intaki Water 


BB 


48 


1200 


Bdllir Blowdown - Unit 1 


BB 


48 


1 300 


Boiler Blowdown - Unit 2 


BB 


48 


1400 


Boiler Blowdown - Unit 3 


BB 


48 


1500 


Boiler Blowdown - Unit 4 


BB 


48 


1 600 


Boiler Blowdown - ynit 5 


BB 


48 


1 700 


Boiler Blowdown - Unit 6 


BB 


48 


1 800 


Boiler Blowdown - Unit 7 


BB 


48 


1900 


Boiler Blowdown - Unit 8 


OT 


33 


0300 


CW- Outfall 


SW 


34 


0100 


SurnphouSie 1 ' 



BE 35 0200 PumphousiS 
RG 42 0500 Rain Gauge 

IN 43 0600 intake Water 



8 - Thynder Bay TGS 



AT 


30 


0200 


NS 


30 


1500 


ow 


30 


1100 


m 


33 


0100 


CP 


34 


0700 


SW 


34 


1200 


SW 


34 


1300 


EO 


36 


1000 


RG 


42 


1600 


IN 


43 


1700 


BB 


48 


0500 


BB 


4B 


0600 



Ash Transport System 
WTP - Neytrallztlon Sump 
Oily Water Separator 
CCW- Outfall 
Coal Pile Runoff 
Combustion Turbine Units 
Roadwiy Drains 
Surge 

Rain Gauge 
Intaki Water 
Boiler Blowdown -Unit 2 
Boiler Blowdown - Unit 3 
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Table 53 (continued) 
MISA Electric Power Generation Sector - List of Monitoring Control Points 



wOmpany ia@ntitication 



Control Point Elfluint Dascriptlon 



Hydraulic Staitions; 



* S' 



Aqiuasabon GS 



SW 34 0200 Yard Drain 

BE 35 0100 Sump Effluent 

m 42 0300 Rain Gaygi = 

IN 43 0400 Intake Watir 



" 10 - Arnpriior GS 



SW 34 0300 TransforniBr Area 

BE 35 0100 Sump St 

BE 35 0200 SumpSa 

RG 42 0400 Riin Gauge 

IN 43 I 0500 Intake Water 



11 - Deciw Falls NF 23 GS 



It - Pint Portagi GS 



13 - Silver Falls GS 



14- ^ ■ Sir Adam Beck 2 GS 



OT 


33 


0200 


CW - Transformer 1 


OT 


33 


0300 


CW - Transformir 2 


SW 
SW 


34 

34 


0400 
0500 


Switch Yard 


Transformir Area. • 


BE 


38 


0100 


Sump SI 


RG 


42 


0600 


Rain Gauge 


IN 


43 


0700 


Intake 


SW 


34 


0300 


Yard Dratn 


PE 


3i 


0100 


Suifip Unit 1 ,2 


IE 


3i 


0200 


Sump Unit 3,4 


RG 


42 


0400 


Rain Gayge '• ■ 


IN 


43 


0500 


Intakt Watir 


SW 


34 


0200 


Yard Drain 


BE 


35 


0100 


Sump Effluent 


RG 


42 


0300 


Rain Gauge 


IN 


43 


0400 


intake Water' 


OT 


33 


osoo 


CW - Transformer 1 5 


OT 


33 


1000 


CW - Transformer 1 7 


SW 


34 


1100 


Switch Yard 


SW 


34 


1200 


Transformer 


BE 


3B 


0100 


Sump S1 1 


BE 


35 


0200 


Sump SIS 


BE 


35 


0300 


Sump SI 5 


BE 


35 


0400 


Sump SI 7 


BE 


35 


0500 


Sump SI 9 


BE 


35 


0600 


Sump S21 


BE 


35 


0700 


Sump S23 


BE 


35 


0800 


Sumjp S25 


RG 


42 


1300 


Rain Gauge 


IN 


43 


1400 


Intake 
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Table 53 {continued} 

fyiiSA Electric Power Generation Sector - List of Monitoring Control Points 



Company Iderrtification 



Nuclear Stations and Associated Facilities 



Control Point Effluent Description 



15' ■- Bruce NGS - A 



16 - Bruce NGS -B 



NS 


30 


1400' 


RL 


32 


0100 


OT 


33 


1000 


sw 


34 


1300 


BE 


35 


0200 


IE 


35 


0300 


BE 


35 


0400 


BE 


35 


0500 


RQ 


42 


1600 


.IN 


43 


1500 


BB 


48 


oeoo 


iB 


48 


0800 


IB 


48 


09Q0 


ow 


m. 


1100 


NS 


30 


2000 


RL 


32 


0100 


OT 


33 


1400 


SW 


34 


1700 


sw 


34 


1800 


sw 


34 


lioo 


'IE 


35 


0200 


■1 


,3S 


0300 


ii 


35 


0400. 


BE 


35 


0500 


BE 


35 


0600 


BE 


3i 


0700 


BE 


35 


0800 


BE 


35 


OiOO 


ic 


35 


2300 


EC 


35 


2600 


EG 


42 


2200 


IN 


43 


2100 


BB 


48 


1000 


BB 


48 


1100 


BB 


48 


1200 


BB 


48 


1300 


O'W 


49" 


1600 



WTP - Neutratiiatioii SuiTip 
RLWM Tanks 

CCW . Outfall . 
Manhole 35 
Reheater Drain Unit 1 
Reheater Drain Unit 2 
Reheatsr Drain Unit 3 ' 
RBhoater Drain Unit 4 . 
Rain Gauge 
intakii Water " 
loiler Blowdown Unit 1 
Boiler Biowdown Unit 3 
Boiler Blowdown Unit 4 
Oily Water Separator 

WTP - Nautra Illation Sump 
RLWM Tanks 
CCW -Outfall 
Manhole 1 ,' 

Manhole 28 
, Manhole 8 

Inactive Drain Unit 5 , .' " 
Inactive Drain Unit i 
Inactive Drain Unit 7 .: • 
Inactive Drain Unit 1 ' 
Reheater Drain Unit- 5 
Reheater Drain Unit © 
Reheater Drain Unit 7 
Reheater Drain Unit 8 
Boiler Layup Unit 5 
Boiler Layup Unit 8 
Rain Gayge 
Intake Water ' " ' 
Boiler Blowdown Unit 5 
Boiler Blowdow^n Unit 6 
Boiler Slowdown Unit 7 
Boiltr Blowdown Unit 8 
Oily Water Separator 
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Table S3 Icontinued) 
IWIISA Electric Power Generation Sector - List of Monitoring Control Points 



Compiny IdintifieatiQn 



Control Point iffluent Oiscription 



17 



Dirliiigtdn NGS 



11 



Dariiniton NGS (Undaf Constr.) 



ies 1 


continued) 


" 




m 


30 


2,200 


WTP • Neutralization Sump 




RL 


32 


0100 


RLWM Tanks 




OT 


33 


1800 


CCW- Outfall 




SW 


34 


2000 


Manhole 214 " 




SW 


34 


2100 


Manhole 804 




BE 


35 


0200 


CSA Sump 




BE 


3i 


0300 


Emerg. Sarvica Water Pumphouse 




BE 


3S 


0400 


Heavy Water Mgmt. Bldg. Sump 




BE 


3i 


0500 


Uniit 1 Pumphouse 




BE 


35 


oioo 


Unit 2 Pumphouse 




BE 


35 


0700 


Unit 1 - Sump 1 «A} 


,. .,. 


BE 


35 


0800 


Unit 1 - Sump 2 IB) 




BE 


35 


osoo 


Unit 1 -Sumps fC) ' ' . 




BE 


35 


1000 


Unit 1 - Sump 4 ID) 




BE 


35 


1100 


Unit t - Sump 5 (E) ' ' • 




BE 


35 


1200 


Unit 2 - Sump 1 




BE 


88= 


1300 


Unit 2 - Sump 2 


; 


BE 


35 


1400 


Unit 2 • Sump 3 • 




BE 


35 


1500 


Unit 2 - Symp 4 


-. 


BE 


35 


1600 


'WTP - Sump ■ "" - • 




BE 


35 


2500 


Unit Z - Sump 5 




RG 


42 


2300 


Hain Gauge 




m 


43 


2400 


Intake Water 




BB 


48 


1700 


Boiler Blowdown Unit 2 




B6 


48 


2600 


Boiler Blowdown ynit 1 




m 


48 


2700 


Heating Steam Condensate 


... 


ow 


49 


1900 


Oily Water Separator 


, ' 


NS 


30 


1100 


WTP - Neytralizatlon Symp 




PR 


30 


0800 


Sewage Treatmient ^ 




OT 


33 


0300 


CW ' Compressors 




SW 


34 


0900 


South East Corner Drain 




SW 


34 


1000 


Shops Warehouse Drain 




EC 


35 


0400 


Waste Lagoon 




EC 


35 


0500 


Waste Lagoon 




iC 


35 


0600 


Tank 2 


■• 


EC 


35 


0700 


Tank 4 




WD 


35 


1300 


Wast® Settlement Pond 




RG 


42 


1400 


Rain Gauge 




IN 


43 


1200 


BowmanvHIi City Water 




BB 


48 


0100 


Trit. Removal Fac. Boiler Blwdwn. 




Si 


^48 


0200 


Boiler Blowdown Efffuent 
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Table 53 (continued) ' ■ 

MISA Electric Power Generation Sector - List of Monitoring Control Pointi 



Company Idantificition 



Nuclear Stations and Associatecl Facilities 



Control Point Effluent Discrlption 



ft - ipickifing nm - A ii B 



WTP - Meutralliatton Sump 

RLWMTanksA , , . 

RLWM Tanks B ■ . . 

CCW - Unit 3A , ' • 

CCW.Unit4A 

CCW -Unit 1,2- A 

CW - Aux. Irradiated Fyeil Bay 

CW - Reactor ildg. Serv. Wit./MQS.- A 

CW - Reactor BIdg. Serv. Wit./NGS - i 

CW- Heavy Wat. Upgradter {Sylzer} = A 

CW - Heavy Water Upgrider fUPP) 

CCW"- NGS B- 

CW - Heavy Wat. Upgrader ISulzBf) - B 

Ci 70 ,..-., 

.Mlanhola37 '•-: • . ' •' 

iManhole 88 ' . ' ' 

Building Effiusnt - Unit 8 . 

Building Effluent . Unit 1 . ^ . . 

Building Effluent - Unit 2 * " 

Building Effluint - Unit 3 - ' 

Bujldini Efflutnt . Unit 4 . " 

Byilding Effluent - Unit fi J 

Byildlng Effluent - Unit ' 

Building Effluint . Unit 7 

Boiler Layup Effluont " ' . 

Rain Gayie . ■ . . .• - - " . ■■ . 

intake Water' " '" - ' " - ■ 

Boiler Btowdown Unit 1 

Boiler Blowdown Unit 2 

Boiitr BIcwdown Unit 4 

Boiler Blowdown Unit S . , 

ioiler Blowdown Unit 6 

Boiler Blowdown Unit 7 

Boiler Blowdown Unit 8 - ' 

Oily Water Siparitor - Ii 

Oily Water Siparator A . 



ies 1 


continuedl 


m 


30 


3100 


RL 


32 


0200 


RL 


32 


3700 


OT 


33 


1900 


•OT 


33 


2000 


OT 


33 


2100 


OT 


33 


2200 


OT 


33 


2300 


OT 


33 


2400 


OT 


33 


2500 


OT 


33 


2600 


OT 


33 


3200 


OT 


33 


3300 


sw 


34 


2800 


sw 


34 


2900 


sw 


34 


3000 


IE 


35 


0100 


BE 


35 


0300 


BE 


3:5 


0400 


iE 


35 


0500 


BE 


3S 


0600 


BE 


3S 


0700 


BE 


35 


0800. 


IE . 


35 


0900 


EC 


35 


3800 


RG 


42 


3i00 


IN 


43 


3400 


BB 


48 


1100 


BB 


48 


1200 


BB 


48 


1400 


BB 


48 


1 BOO 


BB 


48 


1600 


BB 


48 


1 700 


BB 


48 


1800 


ow 


49 


2700 


ow 


4e 


3600 
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Table 53 Icontlnuod) 
MISA Electric Power Generation Sector - List of Monitoring Control Points 



Cornpany l4@ntificition 



Control Point Effluent Disscriptiori 



Nycioar Stations and Associated Facilities Icontinued) 



20' - Bruce Heavv Water Plant 



21 



tNPD Services 



PR 


30 


0500 


OT 


33 


0200 


SW 


34 


0700 


SW 


34 


0800 


BE 


35 


0100 


EC 


35 


0300 


EC 


35. 


0600 


m 


42 


1000 


IN 


43 


0900 


PR 


49 


0400 


NS 


30 


1400 


PR 


30 


0100 


PR 


31 


0200 


PR 


31 


0300 


PR 


31 


0400 


OT 


33 


1500 


SW 


34 


0700 


SW 


34 


0800 


SW 


34 


0900 


SW 


34 


1000 


SW 


34 


1100 


SW 


34 


1200 


EC 


35 


0600 


WD 


35 


1300 


RQ 


42 


1600 



Process Effluent 
0200 CCW - Outfall 

Low Pressuri Coodensate Area 
North Flifs 

Clarifier Building ' 

Carbonated Equipment/Drain 
Surface Watir Treatment 
Rain Gauge 
Intake Water 
Effluent Lagoon 

WTP - Neutralization Sump 
Sewage Triatment Plant 
STP-ALake 
STP-ANGS A 
Steam Rant- STP 
CCW - Outfall BNPDS 
Chemical Laydown 
Douglas Point Ditch 
East boundary Ditch 
NGS - A Switch Yard ; 

NGS - B Swith Yard 
Oil Unloading 
Chemical Wasta Pond 
Waste Disposal 
Rain Gauge 
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ATQ Parameter 


RMDL 


ATG Parameter 


RMDL 


ATG Parameter 


RMDL 1 


01 COD 


10 mg/L 


1 6 Tetrachloroethytene 


1.1 


ug/L 


20 2,6-Diehlorophenol - 


2 


ug/L 


02 Cyanide Total 


0.005 mg/L 


Trans-1 ,2-Dichloroethylen© 


1.4 


ug/L 


2-ChlorQphinot ' ;: 


3.7 


ug/L 


03 Hydrogen ion (pHJ 




Trans-1,3-Dichioropropyloni • ' 


1 .4 


ug/L 


4,i-Dinitro-o-cresol 


24 


ug/L 


pH, Averags Daily 


" = • -. "■ ; 


Trichlorqethylene 


1.9 


ug/L 


4-Ghloro-3-methylphenol : 


1.S 


ug/L 


pH, MaMimum Daily 




Trichlorofluoromethane 


1 


ug/L 


4-Nttrophenol 


1.4 


ug/L 


pH, yinlmym Dally 


" ' ■ '" ' . ■ ' 


Vinyl chloride ^ 


4 


ug/L 


Pentachlorophenol . ' 


1.3 


ug/L 


04 Ammonia plus Ammonium 


0.2i mg/L 


17 Benzene ., 


O.S 


ug/L 


Phenol 


2.4 


yg/L 


Nltrato + Nitrite 


0.2i mg/L 


Styrene 


0.5 


ug/L 


m-Crisol 


3.4 


ug/L 


Total Kjeldahl nitrogen 


0.6 mg/L 


Toluene 


0.5 


ug/L 


o-Cresol " ' ^ 


• 3.7 


ug/L 


05 DOC , . . , 


0.i mg/L 


m-Xyleno and p-Xylena i 


1.1 


yg/L 


p-Cresol .' . 


3.5 


ug/L 


TOC 


B mg/L 


o-Xylene 


O.S 


ug/L 


23 1 .2,3.4.Tetrachterobinzan6 


0.01 


ug/L 


OS Total phosphorus 


0.1 mg/L 


19 1 -Chioronaphthalene ' ' 


2.5 


ug/L 


1 ,2,33-Tetrachlorobenzene 


0.01 


ug/L 


07 Conductivity, averag© 


5 yS/cm 


1 -Methytnaphthaiene 


3.2 


ug/L 


1 ,2,3-TrichIoroberaBne 


0.01 


ug/L 


Conductivity, maximum 


. uS/cm 


2,4-Dinitrotoluene 


0.8 


ug/L 


1,2,4, S-TetrachtorobenZene ' 


0.01 


ug/L 


Conductivily, minimum 


. yS/cm 


2,6-Dinitrotoluene 


; 0.7 


ug/L 


1 ,2,4-Trichlorobenz0ne 


0.01 


yg/L 


Specific conductance 


i yS/cm 


2'Chloronaphthalene 


1.i 


ug/L 


2,4,i-Trichlorotoluene 


0.01 


yg/L 


08 Total suspended solids 


- 5 m.g/L 


2-Methylnaphthaleno 


2.2 


ug/L 


Hexachlorobenxene 


0.01 


ug/L 


Voiatiis suspended solids 


10 mg/L 


4-Bromophinyl phenyl ether 


0.3 


yg/L 


Hexachlorobutadiene 


0.01 


ug/L 


09 Aluminum 


. 30 ug/L 


4-Chlorophonyl phenyl ether 


' 0.9 


yg/L 


Hexachlorocyclopentadiene 


0.01 


ug/L 


1 Beryllium! 


10 ug/L 


§-nitro, Acenaphthene 


/ 4.3 


ug/L 


Mexachloroethane 


0.01 


yg/L 


'' • Boron 


iO ug/L 


Acehaphthene 


1.3 


ug/L 


OctaGhforostyrene 


0.01 


yg/L 


dadmiumi 


2 ug/L 


Aoenaphthylene 


. 1.4 


ug/L 


Pentachlorobenzene 


0.01 


ug/L 


Chromium . " 


20 ug/L 


Anthracene 


1.2 


yg/L 


24 2,3,7,8 TCDD 


0.02 


ng/L 


Cobalt 


20 ug/L 


Benzfalanthracene 


0.5 


ug/L 


Octachlorodibenio-p-dioxln 


0.03 


ng/L 


Copper 


10 ug/L 


BenzofaJpyrene 


0.6 


ug/L 


Octachlorodibenzofuran 


0.03 


ng/L 


. - Lead' y 


•av uifiii. 


Bsn2s(b)f!uGf9nth*ii§ 


0.7 


ug/L 


Total H6CDD 


0.03 


ng/L 


Lrthium 


50 ug/L 


Benzo(g,h,i^perYlene 


0.7 


ug/L 


Total H6CDF 


0.02 


ng/L 


Molybdenuw > • 


20 ug/L 


BenzoCklfluoranthene 


0.7 


ug/L 


Total H7C0D " 


0.03 


ng/L 


iNlckei '■ ■ 


20 ug/L 


Benzyibytylphthalate 


0.6 


ug/L 


Total H7C0F 


0.03 


ng/L 



I continued I 
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Table 54 fcontinuedl 
Parannieter List 



Appendix Q 



ATG Parametir 


nMDL 


ATG Paramster 


RMDL 


ATG Parameter 


RMDL 1 


09 Silver 


30 


ugfL 


19 Biphenyl 


0.6 


ug/L 


24 Total PCDD ^ 


0.02 


ng/L 


Strontium 


20 


yg/L 


Bi$(2-chloroethoxy|methane 


; ■ 3.S 


ug/L 


Total PCpF • , 


0.015 


ng/L 


Thallium 


30 


ug/L 


Bis(2-chlQroBthyl)®ther 


4.4 


ug/L 


Total TCDD 


0.02 


ng/L 


Vanadium 


30 


yg/L 


Bis(2-Ghloroisopropyl|eth@r 


2.2 


ug/L 


Total TCDF 


0.015 


ng/L 


Zinc " ■ 


10 


ug/L 


Bis{2-ethylhsxy[| phthalate 


2-2 


yg/L 


25 Oil and grease 


1 


mg/L 


1 Antimony 


i 


ug/L 


Camphene 


3.5 


ui/L 


27 PCBT 


0.1 


ug/L 


Arsenic 


S 


yg/L 


Chrytene ■' 


0.3 


yg/L 


98 Dtscharga Duration 




h 


SQlenium 


5 


ug/L 


Di-n-butyl phthalate 


3.8 


ug/L 


Flow, Average 




m3/day 


1 1 Chromium f hexavalentl 


. 'io 


ug/L 


Di-n-octyl phthalate 


.2 


yg/L 


Flow, fylaximym 




m3/day 


112 ■ Mercyry - 


0.1 


uglL 


Dibenz|a,h)anthracine 


■■■ 1.3 


ug/L 


Flow, Minimum " . 




m3/daY 


14 Phenolics (4AAPI 


2 


ug/L 


Diphinyl ether 


0.4 


yg/L 


Ftflow 




m3/day 


1 5 Sylphidi 


0-02 


mg/L 


Diphenylamihe 


14 


yg/L 


Number of Batch Discharges 






16 1,1,2,2-TetraGhioroettiane 


4.3 


ug/L 


Fluoranthene 


0.4 


yg/L 


Precipitation Giuge Depth 




ram 


1 , 1 ,2-Trlchloroatiiane 


• 0.6 


ug/L 


Fluorene 


■■ .1.7 


ug/L 


Storm Dyration 


.':. 


h 


1,l-Dlohloro0thane 


. 0.8 


ug/L 


Indenod ,2,3'Cd)pyrene 


1.3 


ug/L 


Temp. Effluent Maximum 




»c 


1 J-Dicliioroethyiene 


2.8 


ug/L 


Indole 


1.9 


yg/L 


Temp. Effluent Mean 




'C 


1 ,2-DichlorobonzQn© 


1.4 


ug/L . 


N-Nitrosodi-n-propylamtn© 


3.1 


ui/L 


Temp. Effluent Minimum 




OQ 


1 ,2-Dichioroethane 


0.8 


ug/L : 


N-Nitrosodtphenylamine 


14 


yg/L 


Temp. InlluBm Maximumi- ; 


■ - 


"C 


1,2-Diehloro propane , 


. 0.9 


yg/L 


Naphthalene - 


1.6 


ug/L 


Temp. Influent Mean 




"C 


1 ,3-Dichlorobenz@rie 


1,1 


ug/L . 


1 ■ Perylene 


1.5 


yg/L 


Temp. Influent Minimum 




<,c 


1 ,4-DichlQrobenzen@ 


1.7 


ug/L 


Phenpnthrene 


0.4 


yg/L 


Temp. Rise Maximum 




»c 


Bromodiehloromethane 


0.8 


ug/L 


Pyren© 


0.4 


ug/L 


Temp. Rise Mean 




«c 


Bromofof m 


3.7 


ug/L 


20 2,3,4,S-TetrachlorophenoI 


0.4 


yg/L 


Tamp. Rise Minimum 




^C 


. Iromomethan© 


3.7 


ug/L 


2,3,4, 6-Tetrachlorophenol 


2.8 


ug/L 


Volume Discharged-Total 




m^ 


Carbon tetrachloride . * .: 


1,3 


ug/L 


2,3,4-Trlchloroph9noi 


• 0.6 


ug/L 


El Iron, Unfilterid Total 


20 


yg/L 


Chlorobenzene 


0.7 


ug/L ' 


2,3, 5 , 6-Tetrachlorophenol 


.1.6 


ug/L 


E2 Average Residual Oxidants 


. 0,1 


mg/L 


Chloroform ^ . 


0.7 


yg/L 


2,3, 5~Trichlorophenol 


• 1.3 


yg/L 


Maximum Residual Oxidants 


0.1 


mg/L 


Ghloromethane 


3.7 


ug/L 


2,4, B-Trichlorophenol 


1.3 


ug/L 


Minimum Residual Oxidants 


0.1 


rng/L 


Cis-1 ,3-Dichloropropylani 


1.4 


ug/L 


2,4,6-Trichiorophonoi 


1.3 


ug/L 


Total Residual Oxidants 


0.1 


mg/L 


. DibromoetiloromBthane 


1.1 


ug/L 


2,4-Dichlorophenol 


. 1.7 


ug/L 


E3 Disthanolamine 


100 


yg/L 


Ethylene dibromide 


1 


ug/L 


2,4-Dimethylphenol 


7.3 


ug/L 


E4 Biochemical Oxygen Demand (5D| 


0.5 


mg/L 


Methylens chloride 


1.3 


ug/L 


2,4-Dinitrophenol 


42 


ug/L 
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Appendix C - MISA Toxicity Results 



Table 1 
MISA Toxicity Results - Fossil Stations 









Rainbow trout 


Daphnia magna 


Effluent ■ ' 


• , * Station 


Control 
Point 


Samples 


Toxic 


LC50 
>100% 


Samples 


Toxic 


LC50 
> 1.00% 


Ash Transport Water 
( Treatment System 


Atlkokan 


0200 


12 


1 


12 2 1 


Lakeview 


0200 


12 


3 


12 1 


Lambton 


OBOO 


12 





1 2 


NantiGoke (LagoonI 


0100 


12 


io 2 


12 10 1 


Nanticoke (Lines) 


0300 


7 


0' 3 


7 


Thunder Bay 


0200 


12 


2 


12 1 


Coal Pile Effluent 


Lakeview 


1800 


14 


1 


14 1 


Lambton, Lake Lambton 


. 1100 


12 





12 


WTP - Neutralization Somp 


Atikokan 


0800 


12 


1 


11 2 8 


Lennox (Settling Pond} 


2300 


11 


1 


12 ■ 2 


Thunder Bay 


1500 


12 


8 . 


■12 8 ■ 1 


Oily Water Separator 


Atikokan 


0600 


12 





12 2 


Lakeview 


2300 


12 


1 


12 4 2 


Lakeview 


2400 


11 


1 


11 1 4 


Lennox 


0300 


11 


3 


12 2 . 


Thunder Bay 


1 1 00 


12 





12 1 
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Table 1 (cont'dl 
MISA Toxicity Results - Fossil Stations 









Rainbow trout 


Daphnia magna 


iffiyint 


; --■_■■ • " .."' K - ' '• Staton 


Control 
Point 


Samples 


Toxic 


LCiO 
>100% 


Samples 


Toxic 


LC50 
>!00% 


ioiler Blowdown 


Atikokan 


0300 


12 


4 7 


12 12 


Lakevlew, Unit 1 


0900 


1 





1 1 


Unit 2 


1000 


1 


1 


1 1 


Unit 3 


1100 


4 


2 1 


4 4 


Unit 4 


1 200 


5 


2 1 


5 5 


Unit 7 


1500 


2 


2 


2 2 


Unite 


1600 


2 


2 


2 2 


Lambton, Unit 1 


0400 


3 


1 1 


3 3 


Unit 2 


OSOO 


3 


1 2 


3 3 


Unit 3 


0600 


2 


1. 1_ ■ 


2 2 


Unit 4 


0700 


4 


2 1 


4 4 


Lennox, Unit 1 


1100 


1 


1 


2 2 


Unit 2 


1200 


4 


„ 2 i 


■ 4 4 


Unit 3 


1300 


2 


1 1 


2 2 


Unit 4 


■ 1400 


4 


1 2 


4 4 
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Table 1 f cont'd) . 
MISA Toxicity Resylts - Fossil Stations 









Rainbow trout 


Daphnia magna 


Effluent 


Stiton 


Control 
Point 


Saiflptes Toxic 


LC50 
>100% 


Samptes 


Toxic 


LC50 
>100% 


Boiler Blowdown 


Nanticoke, Unit 1 


1200 


2 2 


2 2 


Unit 2 


1300 


2 2 


2 2 


Unit 3 


1400 


2 1 f 


2 2 


Unit 4 


1S00 


2 2 


2 2 


UnitB 


1600 


1 1 


1 1 


Unite 


1700 


2 1 0' 


2 2 0' 


Unit 7 


1800 


2 


2 2 


Unit 8 


1900 


2 2 


2 2 


Ttiunder Bay, Unit 2 


0500 


7 ■ ■ 4 2- 


7 7 


Unit 3 


0600 


5 2 2 


5 5 
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Table 1 (cont'dl 
MISA Toxicity Results - Fossil Stations 



■" . ' 






Rainbow trout 


Daphnia magna 


Effluent ' , 


Station 


Controt 
Point 


Samples 


Toxic 


LC50 
>100% 


Samples 


Toxic 


LCSO 
>100% 


Condenser Coolirig Water 

-- 

i ■; 

" ■- 


Atlkokan TGS 


0100 


4 








4 


Lakevlew TGS 


0100 


4 








4 


Lambton TQS 


0200 


4 








4 


Lennox TGS 


0200 


3 





1 


4 


Nanticoke TGS 


0200 


3 





■ - 


4 


RL Hearn TQS 


0300 


4 








4 


Thunder Baf TGS 


0100 


4 








4 . 1 


Service Cooling Water 

II ■ ' • ' 
i 


Lambton, Unit 1 Transformer 


1300 


4 


. 





4 


Lambton, Unit 2 Transformer 


1800 


3 








3 


Lennox, Unit 1 ,2 Transformer 


1 500 


3 








4 1 


Lennox, Unit 3,4 Transformer 


1600 


3 








4 


Intake Water 


Atikokan 


1000 


12 








9i O' 


Lakevlew 


2900 


12 





1 


12 


Lambton 


0100 


12 





2 


12 


Lennox 


2000 


11 








12 


Nanticoke 


3000 


12 





2 


12 


RL Hearn 


0600 


4 








4 


Thunder Bay 


1700 


12 





■ 


12 1 



C-4 



Appendix C - MISA Toxicity Reiults 



'" ' ■ ■ Tebie 2 
MISA Toxicity Results - Nuclear Stations 





5 • 




Rainbow trout 


Daphnia magna 


Effluent _ .■_.-■ 


Station 


Control 
Point 


Samples 


Toxic 


LC50 

>100% 


Samples 


Toxic 


LC50 

>100% 


Radioactive Liquid Waste Management System 


Bruce-A 


. 0100 


11 3 





11 


4 


2 


Brucfl-B 


0100 


12 


4 


12 


3 


4 


Darlington 


0100 


12 2 


1 


12 


2 


3 


PlGkerina 


0200 


12 2 


3 


12 


3 


4 


[ Neutralization Sump 


Bruce-A 


1400 


12 12 





12 


12 





Broce-B 


2000 


12 2 


1 


11 


1 


2 


Darlington 


2200 


11 9 





10 


6 


2 


Pickering 


3100 


11 1 


1 


12 


1 ■ 





OH/Water Separator 


Darlington 


1900 


11 3 


2 


11 


■4 





Pickering NQS-B 


2700 


11 3 


3 


10 





3 


Pickering NGS-B 


360O 


10 2 


1 


8 





2 


Equipment Cleaning (Boiler Layupl 


Pickering 


3800 


1 1 





1 


1 
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Table 2 (cont'd) 
MISA Toxicity Results - Nuclear Stations 



; 






Rainbow trout 


Daphnia magna 


Effluent- .■' 1 


Station 


Control 
Point 


Samples 


Toxic 


LC50 
>100% 


Samples 


Toxic 


LC50 
>100% 


Boiler Blowdown 


Bruce-A, Unit 3 


0800 


B 2 3 


.5 2 2 


Unit 4 


0900 


7 2 4 


7 2 3 


Bruce-i, Unit 6 


1100 


4 1 


4 


Unit 7 


1200 


4 1 2 


4 


Units 


1300 


4 2 


4 


Darlington, Unit 2 


1700 


8 3 2 


8 4 3 


Pickering, Unit 1 


1100 


2 2 


3 3 


Unit 2 


1 200 


5 5 


5 5 


Unit 4 


1400 


4 4 


4 4 


Unit B 


1S0O 


■ 3 2 1 


3 3 


Unit 6 


1600 


3 2 1 


3 2 


Unit 7 


1700 


3. _ 1 2 


2 2 ■ 


Unit 8 


1800 


3 3 


3 3 
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Table 2 tcont'dl 
MISA Toxicity Results - Nuclear Stations 







!* 


Rainbow trout 


Daphnia magna 


«^ ». Effluent 

Station 


Control 
Point 


Samples 


Toxic 


LCSO 

>100% 


Samples 


Toxic 


LC50 
>100% 


Condenser Cooling Water 








Bruce-A 


1000 


4 :0 


,4 ' 


iruce-B 




1400 


4 


4 


Darlington 


1800- 


4 


4 


. ^ ^ . ■■ ; iPicfcering 


Unit 3: NGS-A 


1900 


4 1 


4 0' 


U!nit 4: NGS-A 


2000 


4 


^4 


Unit 1,2: NIGS-A 


2100 


4 .1 


4 


NQS^B 


3200 


4 1 


4 'O' 


Sirvice Cooling Water ' '■ ^ ' ' . 


. t ■ , ' ■ ' , ' ■ ! 


'* ■ . --r 


Pickering 


Aux. Irradiated Fuel Bay 


2200 


4 1 


4 


Reactor BIdg. Service Water: NGS-A 


2300 


4 1 


4 . %■ m 


Reactor BIdg. Service Water: NGS-B 


2400 


4 ,2 1 


4 '2 1 


Heavy Water Upgrader lUPP) 


2600 


.4 .0 


4 0' ■ •• 


Heavy Water Upgrader-A fSulzer} 


3300 


4 


4 
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Table 3 
MISA Toxicity Results - Nyclear Support Facilities 









Rainbow trout 


Daphnia magna 


Faeility 


Effluent 


Control 
Point 


Saimiples 


To'Xic 


LC50 
>100% 


Samples 


Toxic 


LC50 

>100% 


Bruce Heavy Water Plant 


Process Effluent 


0500 


12 'O-' 


1 


12 





Cooling Water 


0200 


4 Oi- 





4 





iotaka 


0900 


4 





4 





Bruce Nuclear Power Development 


Sewage Treatment Plant 


0100 


12 





12 





STP-A Lake 


0200 


12 


1 


12 2 





STP-A NGS-A 


0300 


12 


1 


12 


2 


STP-0 


0400 


12 


1 


12 


1 


Cooling Water 


1500 


4 ■ ■ 


1 


4 





Darlington Constryctiort Site 


TRF Boiler Blowdown 


0100 


9 4 


1 


9 ; 4 


1 


Const. Boiler Blowdown 


0200 


6 i 





6 3 


1 


Compressor Cooling Water 


0300 


4 





4 





Sewage Treatment Plant 


oeoo 


12 1 


3 


12 3 





Neutralization Sump 


1100 


12 4 


1 ■. 


12 8 


1 


Intake 


1200 


12 


1 


12 
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Flow/Loadings Versus Power Pro'ductioii, 



Appendijc 

Flow/Loading Versus Power Production 

List of Figures 

a ' • * 

Rflyre Page 

Atikokin Ash Transport Water Treatment System TSS Loading Versus Generation ........... 1 - 

Atikokan Ash Transport Water Treatment System Flow Versus Generation ......,,,.,.,.., 1 

Lakevlew Ash Transport Water Treatment System TSS Loacling Versus Generation .......... 2 

Lakeview Ash Transport Water Treatment System Flow Versus Generation . . ............. 2 

Lambton Ash Transport Water Treatment System TSS Loading Versus Generation ........... 3 

Lambton Ash Transport Water Treatment System Flow Versus Generation . . . .... . .... . ... 3 

Nanticok© Ash Transport Water Treatment System TSS Loading Versus Generation .......... 4 

Nanticoke Ash Transport Water Treatment System Flow Versus Genefation ............... 4 

Thunder Bay Ash Transport Water Treatment System TSS Loading Versus Generation ........ 5 

Thunder Bay Ash Transport Water Treatment System Flow Versus Generation ............. i 

Atikokan Neutralization Sump TSS Loading Versos Generation ........................ 6 

Atikokan Neutralization Sump Flow Versus Generation ............................. 6 

Lakeview Neutralization Sump TSS Loiading Versus Generation 7 

Lakeview Neutralization Sump Flow Versus Generation ............................. 7 

Lambton Niutralization Sump TSS Loading Versus QeneratJon 8 

Lambton Neutralization Sump Flow Versus Generation ............................. 8 

Nanttcoke Neutraliiatton Sump TSS Loading Versus Generation 9 

Nanticoke Neutralization Sump Flow Versus Generation .......................... 9 

Thunder Bay Neutralization Sump TSS Loading Versus Qoneration ........................ 10 

Thynder Bay Neutraliiatlon Sump Flow Versys Generation ,,....,............,.....; . 1 

Bryce-A Radioactive Liquid Waste Management System Flow Versus Generation 11 

Bruce-A Radioactive Uqyid Waste Management System TSS Loading Versus Generation ...... 11 

BryGe-i Radioactive Liquid Waste Management System Flow Versus Generation ............ 12 

Bruce-i Radidactlve Liquid Waste Manaiement System TSS Loading Versus Generation ....... 1 2 

Pickering Radioactive Liquid Waste Manaiement System Flow Versys Generation ... 1 3 

Pickering Radioactive Liquid Waste Management System TSS Loading Versus Generation .... . . 13 

Bruce-A Neutralization Sump How Versus Generation .............................. 14 

Bruce-A Neutralization Sump TSS Loading Versus Generation .................. 14 

Bryce-B Neutralization Sump Flow Versus Generation . . . . , . 1 S 

Bruce-B Neutralization Sump TSS Loading Versus Generation IS 

Pickering Neutraliiation Sump Flow Versus Generation ............................. 1 e 

Pickering Neutralization Sump TSS Loading Versus Generation .................. . . .... 1 i 



"r" value on figures is the correlation coefficient. Values of r can lie between the extremes of (no demonstrated 
correlatiohl and + 1 (perfect correlation} 

Figures for fossil stations are taken from "Ontario Hydro, A Beview of Prodoction Ba sed Loadings at Ontario 
Hvdro-s Ther mal Generating Stations . October 1 5, 1 832, TOi=072i3." 
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ATIICOKAIM ASH FLOW VS OENERATIOIM 
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LAKEVIEW ASH FLOW VS GEryERATIOIM 
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